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Benzoins o f  t h e g e n e r a l  formula,; .B-QQ-OHQB-l",..w .
r e a d i ly  combine \ i t h  -p h th a l ic  anhydride... in  th%J>re.§ence ^
fj1 a  t e r t . t a s e  a n t  11  ^ r e s u l t a n t  e a t e r s  form s a l t s  with.
a lk a lo id s  which a re  r e a d i ly  s e p a ra b le  t y  f r a c t i o n a l  ^
e ry  s i a l l i  s a t  i  o n in to  d ia s te r e o i s o m e r ic  fo rm s.
Decomposition o f  th e se  a l k a l o i d s !  s a l t s  w ith  i c e -
c o ld  d i l u t e  h y d ro c h lo r ic  a c id  l i b e r a t e s  o p t i c a l l y  a c t iv e
benzoin  hydrogen phthal'* te s :  t h e s e ,  m  t u r n ,  by
h y d ro ly s is  w ith  v e ry  . .d ilu te  aqueous - a l c o h o l i c  s u lp h u r ic
a c id  y i e ld  the  o p t i c a l l y  p a re  benr'<-3r>S. .,
,_4-Methoxybenzoin was p rep a red  by c o e d u c a t io n  o f
hens a ldehyde n t h  cm ° c Ide  hydc i n  p rese n ce  of. p o ta s s iu m ■
cyan ide  in  aqueous; e th a n o l i e  s o lu t io n ;  ip-dimethyle ~mo~
benzo in  was s im i l a r ly  p re p a re d  .by co n d e n sa t io n  o f
benzal&ehyde w ith  d tae th y lam in o  benzaldehyde* Both th e s e
b enzo ins  were a l s o  p re p a re d  by t h e .wr e v e r s io n ” p ro c e d u re .
4*-M etboxybenzoin was p rep a re d  from 4-m ethoxybensoin
as  f o l lo w s ; -
4-M ethozybensoin was reduced by means o f  t i n  and 
h y d ro c h lo r ic  a c id  to  i t s  desoxybenzo in , which w as■brom inated  
i n  the  p re sen ce  o f  a 500 w a t t  t u n g s t e n ’lamp and the 
r e s u l t i n g  <  -brom odesoxybenzoin was h yd ro ly sed  by h e a t in g  
w ith  w a te r  i n  p re se n ce  o f  d ioxan  as  s o lv e n t .
«* li- “•
P iv a lo in  (hexam ethy lace to in )  was o b ta in e d  by th e  
condensa tion  o f  tw o .m o le c u la r  p ro p o r t io n s  o f  e th y l p iv a la te . 
i n  the p resen ce  o f  sodium fo llow ed  by h y d r o ly s i s .  The 
p iv a l ie  a c id  was o b ta in e d  by c a rb o n a t io n  o f  t e r t ia r y  butyl.,, 
magnesium c h lo r id e *  <
Whereas o p t i c a l l y . a c t i ¥ 8  hydrogen p h th a la tes  o f  secondary  
a lc o h o ls  a r e  g e n e ra l ly  h y d ro ly sed  by means o f  a lk a li  to  
o b ta in  the- a c t iv e  e a r b in o l s ;  bas ic : h y d r o ly s i s  o f  o p t i c a l l y  
a c t iv e ' hydrogen p h th a la te s  o f  banco ins  g iv e s  racemie benzoins  
in stantaneous l y .  ■ The hydrogen p h th a la tes  o f  benzo ins were 
th e r e fo r e  hydro lysed  by means o f'v er y  d i l u t e  aqueous ' - 
e th a n o lic  s u lp h u r ic  a c id  (A cid h y d ro ly s is  w ith  acy l-ouy  gen 
f is so n )  •
'Attempts to  o b ta in  f r a c t i o n a l l y  c r y s t a l l i s a b le  
a l lc a lo id a l  s a l t s  of" 4 fHalethoxybenzoin and p iv a lo in  hydrogen 
p h th a la t e s  proved  to  be f r u i t l e s s *
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In t r o d u c t io n  to  th e ,H e s o la t lo n  o f  A lcohols
?/hen d issym m etric  compounds a re  p rep a red  by s y n th e t ic  
methods^ th e  u su a l  r e s u l t  i s  a raeem ic m o d if ic a t io n ;  e* g* 
b rom ina tion  o f  n - b u ty r i c  ac id  r e s u l t s  in  th e  fo rm a tio n  o f  
dl-<83-bromobutyric a c id .
E t .  CH„. COOH t r 2 ,  E t .  CH -  COOE 2 ■— |
Br
I t  )
Bt H
COOH d 1 -dCf br omobu ty r  ic
( I )  H ac id
I t
COOH
H
n. b u ty r ic  ac id COOH
10
Asymmetry i s  e s ta b l i s h e d  w ith  rep lacem en t o f  one o f  th e  
two' ^ -h y d ro g e n  atom s'by ''b rom ine, and a space model shows t h a t  
th e re  i s  e x a c t ly  th e  same o p p o r tu n i ty  f o r  rep lacem ent o f  th e  
one as th e  o ther*  The law o f c h a n c e  d i c t a t e s  th e  fo rm a tio n  
o f  equa l amounts o f  th e  tw o "p o ss ib le  p ro d u c ts ,  and hence a 
d l  -  m ix tu re  r e s u l t s *
The p ro ce s s  o f  s e p a ra t in g  a racem ic m o d if ic a t io n  in to  
I t s  o p t i c a l  isom ers i s  known as r e s o lu t io n *  1 A b r i e f  account 
o f  th e  u n d er ly in g  p r i n c i p l e s  o f  v a r io u s  methods o f  r e s o l u t i o n  
i s  g iven  in  t h i s  ch ap te r , '
(1) f : M echanical s e p a r a t io n  o f  Crystals;**
A s o lu t io n  o f  s o l id  racem ic su b s tan ce  under s u i t a b l e  
c o n d i t io n s  m ay ,deposit  In d iv id u a l  c r y s t a l s  which o f te n  e x h ib i t  
enantiomorphism .in  e x te rn a l  form by which th e  d e x tro  and laevo  
fo rm s_may.be se p a ra te d  by means of  a p a ir ,  o f  tw eezers  .and a 
h a n d . le n s .  I t  was In  t h i s  manner t h a t  P a s te u r  (Ann. Chim, 
P h y s . , IB48, (3) 24,442) se p a ra te d  th e  d-and 1 forms o f  
sodium ammonium t a r t r a t e .
( 2 ) : P r e f e r e n t i a l  C r y s t a l l i z a t i o n  due to  In o c u la t io n s *
P a r t i a l  c r y s t a l l i z a t i o n  of one component may be induced
by In o c u la t in g  a s u p e r s a tu ra te d  s o lu t io n  w ith  a c r y s t a l  o f  
t h a t  component (G ernez,' Compt. ren d ; 1866* 63*845; Ann, 1867, 
1 4 3 .587 s and Buff', Ber; 1901 ,. 54,1362) o r  even wi t h  some o th e r  
s u i t a b l e  m a te r ia l  (0 s t r c m Is s 1e n s k I , Ber; I9o8 , 41 ,5055),-  
In  t h i s  case  th e  second component rem ains in  s o lu t io n ,  a t  . '  
l e a s t  te m p o ra r i ly ,  f o r  la c k  o f  a s u i t a b l e  nuc leus  to  i n i t i a t e  
c r y s t a l l i z a t i o n .  The i n i t i a l  d e p o s i t  i s  removed b e fo re  
c r y s t a l l i z a t i o n  o f  the  o th e r  an tip o d e  i s  p e rm it te d  to  o ccu r.
The mother l iq u o r  may be Induced to  d e p o s i t  the  second 
an tip o d e  by s u i t a b l e  c o n c e n tra t io n  and seed in g . The two 
an tip o d es  may be th u s  c r y s t a l l i z e d  more o r  l e s s  a l t e r n a t e l y  
u n t i l  th e  s o lu t io n  i s  exhausted ,
(5) Biochem ical s e p a r a t i o n ; -
C e r ta in  b a c t e r i a  and m oulds, when th e y  grow in  a d i l u t e  
s o lu t io n  of a racem ic m o d if ic a t io n ,  d e s t ro y  one o p t i c a l  isomer 
more r a p id ly  than  th e  o th e r ;  e .g .  P e n ic i l l iu m  glaueum (a  
mould when grown l a  a s o lu t io n  o f  ammonium raeem ate , a t ta c k s  
th e  d-form  in  p re fe re n c e  to  th e  1-form  ( P a s te u r ,  Compt. ren d . 
IBS?, 45, 1032; 1858, 46 ,615 ; I860 , J3J298). I t  i s  a queer 
f a c t  o f  n a tu r e ,  n o t c l e a r l y  u n d e rs to o d ^ th a t  c e r t a i n  organism s 
should m a n ife s t  t h i s  p re fe re n c e  f o r  a r ig h t-h a n d  o r  a l e f t - h a n d  
m olecu le .
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Th© m ic ro b io lo g ic a l  method o f  s e p a r a t io n  I s  seldom of 
p r e p a r a t iv e  value* p a r t i c u l a r l y  sine© on© of th e  two form s, 
u s u a l ly  th e  more i n t e r e s t i n g  n a t u r a l  one, i s  s a c r i f i c e d .  ■
A lso , th e  p ro cess  must be conducted in  v e ry  d i l u t e  s o lu t io n s  
c o n ta in in g  n u t r i e n t  s a l t s  fav o u ra b le  to  growth of th e
m icroorgan ism s, and reco v e ry  of th e  o p t i c a l l y  a c t iv e  p ro d u c t 
i s  o f te n  d i f f i c u l t  and i n e f f i c i e n t .  The c h ie f  valu© o f  th© 
method i s  in  d e te rm in in g  w hether o r  no t a g iven  su b s tan ce  i s  
r e s o lv a b le ,  f/hereas racem ic ac id  i s  ac ted  upon by P e n ic i l l in ®  
glaucum and g iv e s  a ' l e v o r o t a t o r y  s o l u t i o n , 'm e s o ta r t a r i c  ac id  
under the ' same c o n d i t io n s  developsmno o p t i c a l  a c t i v i t y ,  ansii 
t h i s  o b se rv a t io n  p ro v id e s  a d d i t io n a l  ev idence  t h a t  th e  meso 
ac id  i s  the  i n t e r n a l l y  compensated form.
See. B uty l c a r b in o l ,  p ropy lene  g ly c o l  and v a r io u s  o th e r  
lower secondary  a lc o h o ls  have bean o b ta in ed  in  o p t i c a l l y  impure 
forms by m ic ro b io lo g ic a l  methods (Le B el, Compt* Bendus, 1879, 
89 ,312 |  1881, 9 2 ,5 3 2 ) .  "
(4) S e le c t iv e  Adsorptions**
S e le c t iv e  a d s o rp t io n  (Chromatography) on a s u i t a b l e  
s o l id  should p ro v id e  a methodvpf s e p a r a t in g  d ia s te re o iso m e r id e s*
This was f i r s t  ach ieved  by Jamieson and Turner ( J .C .S . ,  1942, 
611) who suggested  t h a t  d 1a s te r e b I s o m e r id e s , should have 
d if fe r© a t .c o e f f (c ie n |r s  o f , a d s o rp t io n  on ad so rb e n ts  devoid of 
s t e r e o - d r ie n ta t i o n *  I t  i s  shown t h a t  3^-men th y  I d  and 1 -  
a a n d e la te s  a re  adsorbed s e l e c t i v e l y  on alum ina. P r io r  to  
t h i s ,  i t  had been shown t h a t  o p t i c a l l y  a c t iv e  s o l id s  could 
e x h ib i t  s e l e c t i v e  a d s o rp t iv e  a c t io n  on en a a tio m e r id e s .  
Henderson arid B ale  (M ature, 1931, 1 4 1 ,9$7; J . C . S . ,  1939, 1568) 
s e p a ra te d  d l-p -p h e n y le n e -b is im in o  camphor in to  i t s  a c t iv e
forms b y -p ass in g  a d i l u t e  s o lu t io n  in  pe tro leum  e th e r  th rough  
a column c o n ta in in g  powdered d - l a c t o s e .  Bess complete
s e p a ra t io n  of v a r io u s  racem ic sm bstanc is  appears  to  have been
achieved  by u s in g  c e r t a in  .o th e r  sugars  and d -o r  1,-q u a r tz
powders as a d so rb en ts  (Chem.Afestr, 1936, 3 £ ,926; M ature; 1938,
142.162; Chem.Abstr; 1838, 32,7411* 1939, 33,7165) P re lo g  and
l i e l a n d  re so lv e d  T ro g e rfs base on d - l a c to s e  (Eelv .C him .A ct#;
1944, 27,1127)
(5) By means o f  S a l t - f o rm a t lo n ? -
K eso lu tlo n  o f  i n a c t i v e  su b s tan ce  in to  i t s  o p t i c a l l y
a c t iv e  components can be accom plished on ly  in  r a r e  in s ta n c e s  
by c r y s t a l l i z a t i o n  and mechanical s e p a r a t io n ,  as in  th e
1ij. -
c l a s s i c a l  experim ent o f  P a s te u r  o r  by su b seq u en tly  in tro d u ced  
m o d if ic a t io n s .  P a s t e u r f s c o n t r ib u t io n s ,  h o w ev e r , ' inc luded  
th e  d isc o v e ry  of a method o f  r e s o lu t io n  th a t  i s  p r a c t i c a b l e  
and capable o f  wide a p p l ic a t io n .  : E i th e r  th rough  s c i e n t i f i c  
c u r i o s i t y  o r  because of an  i n s t i n c t  f o r  thorough 
i n v e s t ig a t io n ,  th e  g i f t e d  e x p e r im e n ta l i s t  p rep a red  and
c h a ra c te r iz e d  v e ry  many s a l t s  de r iv ed  from th e  com bination of 
th e  t a r t a r i c  ac id s  ?i th  both in o rg a n ic  and o rg a n ic  b a se s ,
In c lu d in g  n a t u r a l l y  o c c u r r in g ,  o p t i c a l l y  a c t iv e  amine b a s e s .
The s a l t s  of d-and 1 -  t a r t a r i c  ac id  w ith  m e ta l s ,  ammonia
and a n i l i n e  were i d e n t i c a l  In s o l u b i l i t y  and o th e r  p h y s ic a l
p ro p e r t ie s *  bu t P a s te u r  observed  t h a t  w ith  the  s a l t s  d e r iv e d
from d issym m etric , o p t i c a l l y  a c t iv e  n a t u r a l  bases such as
b ru c in e ,  q u in in e ,  s t ry c h n in e  " a l l  i s  changed in  an i n s t a n t .
The s o l u b i l i t y  i s  no lo n g e r  th e  same and th e  p r o p e r t i e s  a l l
d i f f e r  as much as in  th e  case of th e  most d i s t a n t l y  r e l a t e d
isom ers”. The reaso n  i s  apparen t from a c o n s id e ra t io n  o f
an example. When a d l - a c ld  i s  n e u t r a l i z e d  w ith  a
d e x t r o r o ta to r y  ( d §) b a se ,  one of the  two s a l t s  i s  composed
t.
o f  two r ig h t-h a n d e d  p a r t s  ( dd }, and th e  o th e r  Is  made up 
o f  r i g h t  and le f t -h a n d e d  p a r t s  ( I d 1) .  The two sal t s  w i l l
m *f || ' -mm
obwlo o # I f  d i f f e r  in  r o t a t e r y  powtr end ar® l a  f a c t  
d la s te reo isom erii*  • (Or* dim* a p a r t ) .  . I t  'th® a c i d i c  and
"{ a «* Ad«3" : ' ■ jMf -  s a l t  5
BaaiitlomersC "" 4* a Bss® ^  }Piast*reolscKaax«
( i *  A c id  ■ ■ • ■ ■ ■ ’ i a f ■-  s ^ i t  }
h e s le  components a r e  s t r o n g ly  ro ta to ry *  th e  d d f Salt w i l l
|
probab ly  I)# d e x t ro ro ta to ry *  th #  J d '  s a l t  I s  ^  o .e d  o f
o p p o s i t e ly  a c t i n g - b a t  unbalanced p a r ts  end m ay show e i t h e r  f t  
p o s i t iv e  or n e g a t iv e  rotation* Xa say  cm® fe#  two s a l t s
hairs d i f f e r e n t  r o ta to r y  powers* d i f f e r e n t  m e lt in g  p o in ts*
@ac3f most im portant of a l l * d i f f e r e n t  bo l a b i l i t i e s  and th e y
®r# t h e r e f o r e  s e p a ra b le  by. f r a c t i o n a l  c r y s t a l l i s a t i o n *  and
th e  cours#  o f  s e p a r a t io n  c m  be fo llo w ed  by d e te rm in a t io n
o f  a p p ro p r ia te  p h y s ic a l  co n s tan ts*  Omm on® s a l t  h m  been 
secu red  pure* I t  e&a he t r e a te d  w ith  sodium hydroxide* th e  
re s o lv in g  c|f has# recovered*  end th e  o p t i c a l l y  a c t iv e  so ld  
l ib e r a te d  by a c i d i f i c a t i o n  o f  the  a l k a l i n e .so lu tio n *
■lfe@ s a l t  fo rm a tio n  method i s  m e  o f  t h e  most w ide ly  
a p p l ic a b le  o f  e l l  th® methods o f  re s o lu t io n *  B raes which a re  
yj.ee! f o r  th e  r e s o l u t i o n  o f  racem ie a c id s  a r e  m ain ly  m ik a lo id s j
e# g* b ru c in e * . c tachontne*  cla<&ohldlne* qu in ine*  quinldlsie* 
s try ch n in e*  etc#-.
16 «*
■■■■•■ f tc ld a /w h ich : s r e  used fox* tfm  r e s o lu t io n  o f  rmmic ' 
bsms a re  t a r t a r i c  meld* zmpteor au lp h o a le  meld 
fcromoem&pbor s-ulphoale a c id  e t c *  ■ ' . . : .
The seethed o f s a l t  fo rm al io n  t e  been ex tended  to  -
compounds o th e r  th an  a c id s  cad b a se s ; e* g* rmmiQ a lc o h o ls
a re  converted  In to  th #  meld e s t e r  d e r iv a t i v e s  -by.com bination 
w ith  ph thm lle  a&hydrid# e** iu r * i n i c  an h y d rid e .
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. .The ac id  e s t e r * . c o n s i s t l u g  of equlsaoXecular p r o p o r t i o n
of th e  d cud li iQTms may now be r e s o l v e d . by th#  method used 
f o r  melds* T h is  p ro ced u re  has  been w ide ly  a p p l ie d  - by Kenyon 
aad h i s  c o l l a b o r a to r s  l a  t h # ' r e s o l u t i o n  .of a la rg e  "number o f  
d i f f e r e n t  ty p es  o f  a lc o h o ls  which a r e  c l a s s i f i e d  •below*~ "•
(15 Purely' a l ip h a t ic /  e .g .  fc*. CHOICE t  (J*C«S* 1 9 1 1 / 9 9 ,4 5 J
( l i )  Pure ly  srOKafelO# ®» £• ?5i.ffiCS.G6II4.E s  {SV Erlstj 1928,
: ; ;: ; 69,62)
( I l l )  HyS-foaroJcatle, e.g . HgC CH.CHOH{j,C.S.ISS6.
' ’ \  / ■  r 2368)
2 —  c%
ls  CS’,2 -  C%
(tv) lieterocyeita, e .g . CHg •- CII.CH^ OII ■ CR.> CH.tHCB.ie:#,
*\ dV' • y
{J .C .g . 2941, 312)'
(v) V.txed e llphsttc-srom stle , e .g . «■>.' 2!'.CjoE7.
(-J.C.S. 1941, 205,1125)
(vi) Klxsd ftlleyelts-sffOSBatlc, e .g . ?fe,CBQH,CgKjj ( J . Etol.
' C&«e ,  2927, 75 , £67),
(vt t )  *i'lza>3 aX leycllo-aliplM tie, e .g . Se.CFiOIs. CJJtj ( j .c .S .
1926, 184) ■
V-' #C v i i  1) $aa«tursted  a l ip h a t ic ,  #*g* Ke.o;:CE.C!l 2 c% {3VC*
1925, IB ? ,I094)
fix) fessturstecS #llph#ti©*sromafcief c*g* Ph*CB0E*CH 2 dig
■ ((?•*• 1930* ?T6# 1185}
The method of salt^fom m tion of tn acid es te r is  best 
i l lu s t r a t e d  by th# r e so lu t io n  o f  octan o l*2  by Pickard end 
Eeayoa COVC.S* 1907* 91* 2058).
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C H A P T E  H II
—! R e so lu tio n  of&L -Keto a lc o h o ls
The method o f  s a l t  formation o f  an m id  e a t e r  of  an 
a lc o h o l  has now been s u c c e s s f u l ly  a p p l ie d  to  the r e s o l u t i o n  
o f  some ° ( a l c o h o l s  a s  d e s c r ib e d  in  t h i s . th e s is *
W ith th e  exception of dl~fruetose* m  e x t e r n a l l y  
compensated ° i ~feeto~&lcobhX» so f a r  a s  i s  known* has been  
directly  resolved into I t s  optically  active tarns by any of 
the u su a l  methods* &L though Hopper and Wilson {,1*0*8♦* 1923#
2483) resolved hmzoin by condensing I t  with an optically  
act lire semlcarbagl&e ana subsequently hydrolysing th e  
resulting aemiearbasono w ith  oxalic acid* th e  yield  of 
l^honsolu was. very* low and th e  method preyed tiresome.*
has been synthesised in  low y i e l d  by  the a c t io n '  of 
phesylmagBesium bromide on 3H* r ie l amide (McKensie ana Wrenj 
J.0*8# 1908, 93.* f 03) * Hie n ex t y e a r  Wren s y n th e s i s e d  c|~ 
h a m o ln  by th e  a c t io n  o f  phenylmai^iesiiM  'bromi&a on *|<<tandelamide« 
{£*C*S*» 1909# . ^ #  15B3)*
^ - K e to - a lo o h o la  (e*g* benzoin) a re  r e a d i l y  r e s o lv e d  
by a d o p t in g  th e  fo l lo w in g  p rocedures
0 0  '«•'
U c ^ A * . JU > ZJ$S.?X :l? -Z s . ■
A h a t s o lu t io n  o f  et£atraoXec>iXar p ro p o r t io n s  o f  p h th & llc  
anhydride  er*X p y r id in e  i s  co o led  and m i t r a l  z i t n  t h e , ,  
c a l c u l a t e d  amount o f  th e  oC^oto*olcohoX  f a r  a  few isim itas*  
f i u r  vt y la a ln o  i s  th e n  o&lea l a  s l i j a t l y  aarfc tlm a th e  taolecol& r 
p r o p o r t io n  and m&du th e  m ix tu re  I s  i n t i m a t e ly  s t i r r e d  f o r  a 
fOT mi a n te s  u n t i l  i t  beeches alm ost co m p le te ly  Xi^u&fied*
Tim section miztam i s  t r i t u r a t e d  w ith  a s  a lm o st egtiaX tuXsme 
o f  rc c to a o f  th e  so I t i n g  e o la t io n  s t i l u s ;  with w a te r  e iii 
, ,  M carfccr ^50 s o lu t io n  added to  d ls ^ e lim  t ha hydrogen 
phth&Xic e s te r*  . to r e a e tM  te to - a lo o h o l  i s  m so v o d  “by f i l t r a t i o n ,  
and the- f i l t r a t e  i s  ad ia d  dropw iso to  th e  c a lc u la te d  amount 
o f  d i l u t e  h y d ro c h lo r ic  a c id  i n  p resen ce , o f  c ru sh ed  le a  w ith  
co n tin u o u s s t i r r i n g  to  p r e c i p i t a t e  th e  hydrogen p h th a la te  o f  
th e  k e to -a lco h o X  in a  f i n e l y  d iv id e d  c o n d itio n #  fht& i s  
f i l t e r e d *  washed w ith  w a te r ,  d r ie d  on a  po ro u s p l a t e  and 
re c ry c ta ili& o d *  I t  was * * ~ c te ri£ ed  by  d o te n s ia in g  i t s  
e q u iv a le n t by r a p id  i i t r a t l o a  w i ts  s ta n d a rd  a lk a l i*
F u n c tio n  o f  p y r id in e  and i r i c t h p l a s i n e  i n  hydrogen phthsl&t©
O erra rd  1$hOf - 218} su g g e s ted  t h a t  the  f u n c t io n
o f p y r id in e  when used a s  a  c a t a l y s t  i n  th e  r e a c t io n  betw een
a le o tc lu  arxl m i d  o:& o?i£cs l a  t a  c s s i s !  p r o to n  o >?al frm .  
the caoop* ratto.- then to coauo lo n ie  t i m l m  o f  Urn
m id  ofclerida* fhis irim  m u  ra^^art. a to  tongr® aad -oo* ■ ■ 
c s {talfo* Bowcpty# fccnyaa ©I topleit* f*C*3 *f l„d£ftC3) 
ifi©■ fouud that p- j^tIiosFhor3ihccl?©l# a ao^orod wry prone 
to- rwei to a3J^X*0toCO& fiesi^n# ia rapidly ©nofaried to  - 
aootyX chi arid© to i^ffiatnoto^hf/hh toX ©hleridot in jmr&©& 
m a t r a a t  th e  proa* m e  a t  p zn d fllm  cau ses  te o r r e c t ic ia  to  'tm te  
aa. e&Urely diiliwofe eooreeni. p- stuozg ti: xtodryX so©tat©
l a  toimad* •#> to' tlies© .reaotlone gitm QO&sttt&tlvs yieMn*
M
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I t  B&mxu Xi&ely that a a is ila r tieSm m im  is. isrrolYed 
when p& ridXm  n  a© t .  a  e o to ly a t  i n  t t o  foxi-ictiou o f  an  
m id  phthsllG eater ehlch Isv^XTca alho:;*~ o dromon fiss io n #  
aM vt ut*% («r*C*3* 1943* 13) ctorcd that the alto 
t \cctonloa InOLii/lnj toarotps* Ixnlir.^ hotiro..o the too© s a l 
slesiiol ie also iwportcmt and i t  ©eona pm tm ble  that th© ■ 
i o r o t l  m  io  e n v i e s  c n . In v o lv e3 B oth iccchn lo:n4» a 4 7  
soggest©! ilmt th© noise eaiiXyst a&& tha ©XcehoX rapidly 
fam a 'co ..Ic rln  aceor&$m<sa with th© conoral sdhame*
m l  t c t h th© f r e e  aodno rooles 0 1  th e  1~ co-e.le©Lol complex 
can lunettes m  catalysts for tte reaction* ■ tifdiufca l:aMng. 
O c tree s  IE© &r©s$3t. p . g^p sa d  - t t  a «* © f' th e  I r a o  tioal*4 r e s u l t  
is  as increased polarisat i~ i as: 3. sjtLssi:^ or tlio ccsr* ■
i t  v;:uM lie ©* ^vtod that the hf3.ro cea handing ta t a a t, j 
ifjirssfl group imei I*- or tee Ease muM bo ci with 
lidxthplfudna r  % with pyridine end thus the steonoea .test 
shield l:o e aor© efflele ■d eat e lf at* It" ha© bom  actually 
lox'd that tostoia eoaMnea with phtiialie'a&hf&ride with, 
ereocslts slap"leLuess is  preococo ©£ pyridine* tu t teat the 
reaction tevc •*& mom iricteoss chon triethflamise is. added* 
Esnpm et &1 (Selfa* teuctef# Esnpoa end X-cplettf *^C*n*
19421 €05} © rlrteeX lp  prop ed  ^ l ^ ^ o t l i o j ^ t e n a i ^ d r f l  t r E  
phifcalat* if he a ties a mixture of p- ^tne^henshsrdrpii 
ph&h&le m ix l^ ida  and p yrid in e  e t  1 -  D° to r  4^5 hoars*.
It .ten sow teoa found that the ease reaction can few carried 
out hp warning the ndstaao few* 3 sdL v*teo and coding ctehlnei. 
us© or pgrldta© ©nd triethflo duo* One eel* tego of pyrl&ine 
©Ter tPiethfi&nxine is that plithaXie arJsy&ri&e diasolTen In
hpdrcx.cn t   ^ $ thus rwteif tte «d hoafhr/dr ogoa * * sr iw i isechenism 
e a s ie r#  ig leW gite te :© i n
©joisidetefcXy s t r o n g e r  has© th a n  p y r id in e  f l ^  *» 2*4 s  1Cf*5);
*  23
tmt mA m  oooting a tot sotottoa o f pisffcialie nssrCotoe
is psrrl&itse# ptotoXte atosrirMfi ©operates is 11 slvtf^ 3
a/i .esclive e: toltloOg irMIc ptitlmilct sifiCilicr Is insoluble./
Is sot tsiottototore* too c l >micao cf O’tar
rp; rrlro to* so nr $ c/o aXre&iy mm$ tost;.tcieilrplesils© is a 
atres^ar- tost ©to fence e toco© etfleiest then. pyrliiiie*
It is t s elc 3? ife  a..miztur© of pridian afe trietiiplmais#- 
Is m m  of toll?# fos? tto tferoicji plsttofetc fofs:©ti«'6f a
cafelsol tto_cit!sci? a®0t..sapsr@.telr*. 1 ; ■so.-..--
- s- i t  was fossel W  £&!£&# toifen uni Ifeiit {^*Cfe* 1951#, 
JSS|i toot- is  mcposotlfe tor-too .
p h ilm lic  c offer !to to to: p ic r n im  of s i rio r  c K m  Ink ■ 
otoosffei esteclficrsitica os tototton of tofeitoXcfec# .
fto jmlftto! {&) Ifeioiipai p&tlsalat© of kesrfe to% 
ecfeiffe>it!i & siiitsiti© ©IksZoiCC^t^iiiao}; is  r*'v?ttce,a£ 
an tBiicpriate Tste^} of rcli^ns (methanol) so toto ore of tic  
ti&$i#rec# c Is ealts rcfeilp oi^stslliscd* fee ’ • ; 
toscip Itrtto  colt ias racxo tclltofe tovtocl lisos un&iX 
toiicto purity m m  m m  o l g. I then toeosfem i  w ith  Cltots 
tofesefclsrio eolfe- to Ci3U ttoi rife  i ater* one of tlx© optioally 
active to* o of the feto^ooa plitlialste was p tto p if tote!*
I t  trs©. f  . dried ©if! othw
u-tJc; 1 isonos? of Cn ^-arojca pEtEaXote of thf teerr-in ?/t:a .
©; n r . 3 f  '  v - e  i f  e ? ~ : . : < f  t. i ©r.xt i Ee©  ^ *> z
lu aoluiio®*- .. _ . ?
- l 'z  J r r  ? j ;  L S i L : - ' . - isss
■ la'©II tia© ©asesr liitteei^s recrrJroi ef-iti© r z o ^ l i t i m  
of fii.ooliols tjf fmatlQsiii ©f reltis
cf t!:cl© Eflrcfcj ^athrActco " h© rcrooltc.st ©i tlccU f coilao 
©©tens lt! © ©eeit fr^rBlyeei ©r ssp©stS1.©a with uqiim m  w  ■ 
■etVid»n©II© csiiati© I'XEeXI to i?i©M the opties!If para aieotola#. 
v / ’ t ,  r© jbvO© la,' ‘ w‘,: r/, I 3 t; flfr J t ** fiel:©!©
©t lafcSr&ifsi |HittBi.ates et tBBioism sirics'tbtf sis bs:
Iltiermtsd' Mssatiis r a p ti lf  rseealise itesigfi t  sat ©re ©leas/
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i f  tlia a c t iv a te d  A W ?; E*f;en ota&  in  (a )  sn ig ra tea
© iilte iiia  roc cic© i® gtvo on o s fi (t>) * IE:, o.sU-o of
aiSifsm©try is  issirsysi W  %h® p.rcKlaall&e, of a
doa&Xe isnci# ©M fiieis tiis U/:jaxfr<s r i ^ t c s  hm lt to t:.o cartm  
M m # flm  pm^msB c m  i m c l \ o  a_cUir; wf eit a cf ii:o two . 
l i ifs e ip p  o f. its© sjm ositU sa l,. teJM © te n j  m if fcsae@ aim i f f a M  
cdilMsr tta  ©fd|il-aiil f&) op tin  &ppmi%&
c . f i t  u ^ t ;  i ( o ) ;  t* * e ^ e s s  iUr*;; e A<JL* u missM m  o f  
#epal i w t s  o f  (a )  toMi (a ) m a t  « s a l i *  tis© #  o i l  t ia  ticas**
Bm  roireitMtIo# fopaiitlJMi of a Urate no s:i
o* r: a! ‘. v t i  la cuaiUxl jjccr Uc^tUs tie aUlrc
laitorlal* i t  tarn Mem ofessmd ttist re^atEiitloo cieeaim m m  
rgfiily  with 0c«:i?otii3cli M ilas a to- ai$
ssffsiittrt# marten eaimfiag a fefirsipii a t®  t t m  wttM ®amosncs 
is  fttilf& t&ia ©pteifit gas^lsg is  issfeiag# ftm% la ao&tr&afc 
$UtIi tojpalie e;eii# fB*reoil»Oy0i!# tie  i«* * 1 frilvstito
rticX&etlo csli*  UuGCl oj*wi*G *:## Moo o>t Ui xj>
r a o a i j s U t . f i *  f te im  f a c t s  t\r-% t& eof~ *
flmftrit r-art im  tim  oaolisatt-a lo inwltfM*
V  1 4? ■-■■■- » * \  xOO - ■ ■■■ v * - -  v 0IJC ** C\ *^*£££Z*i \  0  m -0 y 45 ** Su
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i t  Is fims rrt&smt ffisti ailsila# saaaot is ucci to - 
tot® cotlCLllf : n i ;  tmcsUm tte lr  UUpc-cs
mi? mi  ^ <#&•
'"VkmG® t e a t  o t l w  rentsoCl ra&t Im c o tI s M  fo r  tu o ir  
t i^ixlpiis* -: it ms trostaailf':totfi:! that aetlTO "
p& lliiiia tes o f  liamsslati e o s M ' t e  i i f a r a l y a s a  w itlio a t 
t? ^ :Z $  ,S!on V? i ' r t ; i \  4 W t \ c  i* 11X ^3 s  a e  ; i  o i h . r  l i e  ' : 
s o ig fu jd e  ^c*1 s* t&oa* 7 ^  C* ; '■"'
W# tmim mtm tliiif thm- resolution of r&cwla ftlsoasis 
tm olrm  the isflixXj/Si^  of optle&il^  moilrc esters in.
toa loot clo:;;o* He caaitri lxx,naHlr s~i*ss cj H ifoilos 
tl r t lr o l.u l joX fe:3  Iv£n o f  o p t ic s !  ro t: t U r  1 j*i?tg t i t s  
p e r s o n .  i f  Ip rorlp rX o#
Ja miawsr i s  j>p oi?ido4 H t  sikj# ..Iff' m^&mMrn.mg, thm 
littm tM  oprle&XXr m t i m  &Xeol&>l «Xtli ifittssXIci 
s a t  it0tiii.|| wliftli-ts tlio: rotstoi^;fSif@f of tie ixfomet estef 
1,* 1.  ^tte.l >, itli toot of fo ct>i J,.* 4 tsLw*. If il ls II 
g e l  < 3 ! f .  H „ *  H  ; Lj n lp x lO  r tk^ ,zlr . 7 ; \ o
ocsiirrtti ifit&rol. loss of c^ tle&X ©etivltf*.
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Idt; U e l r  IrH opoa ffia sX 'O  c o t real s o l  m  alieHlr s c t lv o  
1 i t  - * u la  t i t  H e r  f  I p  t  it'O jftatalfsis of ttel.r Indians patisi&tes 
crulo to ix^osttslfua to glee tie origin&l igdrogca psiaclatao 
* I t t  d f n  i r l  m a t t e r  o f  i o t r t l « ia. rcur,s;u. ' r c s f fcvcv-er>
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th e  (♦ ) fcy£rocea p h ifc a ls i'  ©f 1*3 S its a tt is ls lls 'l  a lcoh o l*  
fic.Gi! e  Ca.ci5SIX.ee*. la. p a r a l y s e s  w i th  eip eou s SQfiium i^C zm lSe  
the rotators' p oser  o f  the I tte n a te fl a lco h o l ¥& rtss w ith  ites 
ccn een tro tlca  o f  th e  olh^Jina  s o l u t i o n  | ° < ] n Iselng tiigh when v
tlio c o a e e a t r a t i c n  eg o c l i x i  I s  h i j i  fc J  a s !  ' "
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e s te r s  cay. iim&ire ta o  d if fe r e n t  tioer.snisms* one should seeo u et  
f o r  Urn t r i p l e t ©  r e t e n t i o n  o f  v p t i c a l  a c t i v i t y  vriiilot t P 
o t h e r  sh o u ld  aec^ctBi * r  i t s  lo s s *
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fo r  weigh the u s e f u l  te m a  {1} co y l-o ; j’con f i s c i - i  end ( i t )
«1’ yl-osyg-ea f i o o i c a  were c a ~ -osted b.7 f r 1 2 .
in  t/r 2*** too  a lc o h o l C oi'ivca
to /c o n  frcca t ho z~z>lvcd  e s t e r  a to  to  a id  to  e f t ic a lX p  a c t iv e
aiB.'O in  too p reced e  o f  120 *, ou n t to to to  to  th e
eo^xctole e ic o  in toll Is Itotooo* ; . •
££ ^  ? 71 j . r  r ^ ^ j i s s s i s i s
t o l  Jto*’C { U r #  c.v ^ /)  r e s  to e  f i r s t  t o  t o t o t o o
e r f t o a s t  e f  © efi^css^pti f i s s i o n  t o  e s i in s s y l i^  e a te r s #  lie a s t i  
m e f t o t i t a t e l  r :ll^ ;l p ro to  a ,  U to h  re s  t o t o  o t r i c  a t  the i r t o t i  
sf saleBt mX to coo toad fch®*, if It wh  ^'to #oparata -from IMa 
fatal in ito eesiis# mi m m tl *# then 1 muiit ust mtsi^ Its  
s tc e c o ^ a ie i : lc a l  c o n f i ia r a t to n #  lii to o  t r r x x to  o f  C ^ a o f to lo a l i t  
acid* iV#CAC* too to ana a «& to„{£ to:}#£h r£#to II# to ctoorcd that 
t t o  cfT— t o r l e  i t o t o  d id  to l l to  o s te in  i t s  a- a f i c to c t t o n  to x ic ; ;  
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^0 Hf:lpi,ratlciiif © sla i to an istsrtsM icm  by ©a# a t tM
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tear/' M e t tl; : «<*^ciii3S‘30pleiista !§n eaaM d m  b& liy& dymi _ 
i in to r  m si^dkd l a s  e s M iils & a *  !fe|r t i n  M a s tS s e te r  i i a B t i f t s t  
iim iM lssilsr  s e l s M H i  itM Meat. IM la c  tin  &el& i s  triissd
r;ltte  s e t c a t io a  o f  o s^ o ls rd  c a n f ic x ra tio n *  3 o r a .v i t i e s l l^  •* o 
p ro ce ss  can  b® v^yrcm rSoX  c m *  . . . . . .
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ether notosortl# c^ aff|3l@a of. til© oc^ X-o* pgen tim lon  
arc ca t-jBctrof*
(i) c*U ;nxll©t^/o IMo# i ?«t lO  oLcrot V M
 ^c*rc> r ©s p'.t' tXoto pave cc-ticallf para {<*} 
eoxtt&cl o:i v&Cpolzfete r/lt^ acpiecaa
enxn fer reOuctrlco of t:;o (**} oai-IlncX to (#■)
i>4jat52stte/learuMol vrtcli p„ cjwooj & m ta to rj pouoz iXcatical 
witli' t£at of tso c,xteoX. obtairiofi l^ r direct rca&utlca* If  
LM^clpaii Ima Ines f^c&sp&aled ter' tH:o*2~o:;r£:e:i fiaaioe* I t la 
IlptJsr prrti 41© ttat in© toc'nXoEi r >&ltivc*ly c x;v;;cl r&UcaX
i?cal& tirr© r;-cxXt©4 tea m  eoaal&er&l&o losa of rotate^ 
tmd poacllljr also in. t v s  Isomerl© ctioaes ta  the in te tn tJ t*
cpfcim lly  itx e t iv o  ¥
( i t )  t c r c c n  a d  VncXtL a o CXoo*eii) t l m  4 x  c l  t t e t  («*) 
o < w c x tty la llf t ,  Ip M M sn  i-teo X siO s terdr-olgoiD w ith  c z  o sca  
e n t e  i^ tro x ilC cf ^ le ld a  o p t i c a l l y  o c t iv o  (**) l* * x i  pSMLI^X 
ta teo te i*  t i i l t  l§? ii*o2^ia  rm sl lie fn  B lm  pmoooOax W  t o  1** 
m&p$n f i $  3 *
(ill) sea tlx© to  isx,e:!o cMosa* gltllrjl ecotnio cat
5^;aair©;iallpl c c o ls to  tvero l^rZrzl^zod  w ith  0*5 II# rU ralt 
{ r r e w o t*  ^nn^cnin# 19*13# t 2 t e ? }  o r  C i t e o  s a i d  (in -;:;M  v & 
IspoM| d*0*S*# 1932# 793) ere’. yioXCol ita ten cletenl cmio
with. fa@ o th e r  mieohoX#
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is^s «  cb* C3^{s»)*ca
; . J i l . l l H !  ixo .c ticra  irxv lvod  £iXl^l**o;^cro f n  s* i* «$$h 
eator wotilcl ham ficlCnd a al^tnr# of tlix ttrc aicehola* slixn 
fceth ccntM gin© rise to tlx same ixneisarte ion
(I t) Boston and Quale 1940* 62* 1170} allowed last
naopentyl esters, such as the acetate, 'undergo alhaline 
hydrolysis to' give uare&rra gel neopentyX alcohol* Agsinf 
therefore* the reaction cannot involve a free carboninm ion* 
Furthermore sterlc hindrance by the neopentyl group would 
preclude the mechanism leaving the *  ^ 2 as the most probatlf 
alternative (Hughes,/ Quart* Bev*# H94B, Zf 107)
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( v )  . A l l  t h e  a b o v e  m e t h o d #  a r e  l i m i t e d  b y  t h e  n e c e s s i t y  o f  ■ 
e l i o o s i  ^  a  s p e c i a l  t o t r n  o f  & ,  b u t  t h e  f o l l o w i n g  m e t h o d ,  f i r s t  
u s e d  i n  t h i s  p r o b l e m  b y  f o l a n y i  a n d  S s a f c o  { f r a a s *  F a r a d a y ,  
S o c # »  1934, 22$ 5 04} i s  c o m p l e t e l y  g e n e r a l #  T h e y  s h o w e d  t h a t  
t h e  b a s i c  h y d r o l y s i s  o f  n - a m y l f  o c e f c a t o - :i n  w a t e r  e n r i c h e d  w i t h  
0 ^  y i e l d e d  # » ^ l ;. a ! c c k a i .  o f  n o m a l  i s o t o p i c  c o n s t i t u t i o n  s o  
t h a t  t h e  o x y g e n  i n  t h e -  a l c o h o l  m u s t  h a v e  c o m e  f r o m  t h e  e s t e r *  
T h i s  r e s u l t  c l e a r l y  m jl~ oz& gen  f is s io n *
fir l) Pai%  la y  ©ad fagsM , S*f 1538* O Q . siiatre# th a t isftsu 
i ia i l i f l  !::§sisa|as s u e s iim te  was fiadrolf©©*! l a  ©a a e td  &q;a©ou&
. v - -L ! a l "  0 ^ $  V c V J  * d : *sa _  1 c t  i s i  ad o a y
t :   ^ ; ai ftl -: r d l . a  cC th a  iso l> ,p '>
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o w a t e r  and wsuld be eptieaXly inactive evea i f  
i t  c o a ia la o j  r s  a c e n t r i c  s i a a  c is c o  to  th e  p ro c e s s  c f  
la/wJ^oiys l a  one o f  the* bonds atLaalied  to th e  a c y i j s t r t c  a t  ora 
i s  b rch ca  end lioaeo lo - u  o f  o p t ic a l  ^ o w -v lty  tr^ u ll  1c  ©igpcctc *. 
© to th e  r a d ic a l  I; css^tJU ig n  p-1 ^ 2  d a r in g
the hydrolysis.
lie©cat w s t;  la,a ©hora « c t  a lhsrl^o  i us n  f i s s l t m  o c e a ra  
isore eoM&nly thm Ims b ees  r '•’Insect when the group E hm 
e le c tr o n  r e le a s in g  p ro p erties*
frho  f i r s t  ev idence b ea rin g , on © l^X -o  7 on f i s s i o n  
c ley ed  th e  c r i t e r i o n  o f  -o p tic a l a c t i v i t y  ©sd was f& ra ish e d  
by  fv V ^ ^  &act Iris © s la s h e r s  who eo e u u a te red  t h i s  form  o f  
f r a c t i o n 'd a r i n g  t h e i r  e ^ o r lm e a ts  ©a th e  p r e p a r a t io n  o f  
optically active alcohols by l^rCrolycis of resolved ^ d   ^ ^
1 oil: e la te s *
th e  oecarenc© o f  o n im o lo o u lsr  a X h f l^ ^ g e i i  h e t ^ r o l ^ i a  
C a ; i r c the liyarolpwia of eoracaditie esters was f i r s t  o b se rv ed  
fo mtperiMmM on tha resolution of some secondary aXiylic 
aleo 113 P2 e* brlv111 1 clcosclp ys* tzU zs. Co-vO*. act
hoo ; on reso lw d  ih *0  ^ a ito  hpdrodoo phihaXi© ©eter| 
ec^cniiication- of .the i^selvscl ester is  a^iestts 5H ao&itam 
tiyirosid© Gcsro tfce almost csptlcaliy pxm  alcohol* bat with 
aep so as soiiiam ca rb o n a te  o r  e x c e ss  o f  d i l u t e  m l t e l i  h ig h ly
m *S*W'
r&corlcod c&colal vm ©fetfiiiiai# - It aoccsjf iho cX~®$ ifmi •,:;
fission Is m io if operative i.i 0 ^cra?rutod . 
a l t x l x x  B jla tlo v 4  l i t  c l l^ l^ c r^ c o n  f i c s l o a  cccx s 3 &a^ c c ; * p t r  
i i t a  p lc s r  cis ib a  l*,2 xX I& a so lw U c .ii  t o o ^ c o s  a n  r e  f i i l U x *  x  
Cinco th e  pooU X & tol p o s i t i t t l e  th c r^ o c  n.Xia&l. I s
<♦>
■ t;c# c iv  c r # ui* i t f: ; . ■:
Vao caao r&ccMu tbaaloal in llv i& x z l is  ©ct&taol# whether'
t!;s c ro sp  boocaas a i im ta X  to  t l a  1. Iq 3 #afton a ten*
Ux;it lo v.cvcs* -tbo cjQlccJto la  a. t  u rnxU rirx l ia  
l^pixnsl i-Qot^x axi^x aioorxX, rc*c;; » €T*ur tu t : f a ~ ^
m u  * so o euil Lrr^onf ar*l I f illip s
(*»C*£#» f?37» £0?} fcava fUc;;i,i tbat U;xa i to  l^lsn^ca
of op tfeail^  cctlvo e lcU x l i s
iiyaixlimo#. by dilute aqueous altaXi# iba rsxeniood
isanoxia >phcnpl*4-c^t;i^X ally! aloo to l la  fv ixel* ' Tfc&a it-
iultoxrinc: in o e x x r le  p ositive  r a d ic a l
boo x.iD b io o t lC v l 'l r  f r c o
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i> ;c lo-?;l rrtttvl iX im tm t l a  mot*® B t^ b to
i  m  f Z-^V ^fk  s l i d  d e c  Li ©al iiencrcct Fsrtrid  ^ m%
r  ;U l$s l)3"t 0$) L rt shown Vaai the: i n ®pt%cz*.$*r
cxtlve I 7 I t ccctx i l i t ta X z ' tc  e l tto Cows: 2? ©laoXeX i s  igrteXvcuX . . 
tif a tlu le  irpioiiu s lte l ip  t l  v UoeXtsr ic&ctivo crlco e r ito l  
ale©!©! is  cltlifBd# ' •■
1 eacce r f i,Lea (*} X^?x3d**d r. t ip !  allgX fdaac©-* 
pl.tatl&io la Ii2Ci*.,lr3oa w i t h  ecnecrLixtca eedlura U’^ ur.llo  
adatl#ii# optimally m t i m -  {♦)' 3t«camrX-*3 t i e iL d  d l r l  e lo .lx l  ■ 
i s  © tia ik cs*
■ m  tb *,o r o c a ita  m m  tm %  i** ~ x*»5 t~ t t x  m t f i
I d r t t r t  pltLciclo madorrpee all^rl^o^’cca ilea lea  Is  preocace 
©£ d ilate  a lL d i ©ad rcr-x-o':\ * H earts in rreeeaco e f  .
ccrxcntrrrtc-a a i l x l i #  e  ,. . :
' "ftm mm% faeirtsil mmr^lm t f  *c r t a l r a i s  tp; © tz t  o : ^ e a
f lts lr t i M?n# Loaever# leea  1 r l  it* iao 0 ; ter© rt tin  d e c id e  
ecotsliiag' ttie ©rled r e lic s !  p le a d  n r is .l  eleefcel ©p
p^etLca^*Le:x:p-^1 C XTO^  LrrvO% ot e l |  *J#LVrt COLi*
Hxa th© ferageifig aifwxsaolcn* i t  in  evident t io t  - 
tnieieXrtrt ©r aXld^eiLDsa lotorclTGla i:i 
e&rte^rli® ©stem depsMp Gpoa t l#  stoctw ©  ■ ©f■ tfee m t o m  
m isfte la g  L d J d fs is  ©ad elaa tip©© ti1 0 .i1a.tart t.,.,d cocoeatratioa 
©f; Urn l id r t ls r u i ig  ©gcrt* l i e  cX^cei © f.tl©  rrec  i t  ■
invonilcviton in toseoimp mcMii&m. mm- '
etooltosg optiotolp pips teasoisa Sworn timip rznclm^ fptotfsa 
p l t o t o l e  c a ts  a* Xt r a a  IV ua! tu to  tK v o  tp>tlecXXp « * i v o  : " 
estei?i§ji wiiaa ixafoct tifiiti fe ip  to ta ls  a<jjooaa e itx x M e tolptoffie 
r;cto r t  ?0°* zVrnXy ©©toppa I ; fto o lp n to  t o t t o i t  x a c a r to to lc a t 
to  la rtoari bp t to  l i b x t o r l  teaxnlaa piel&inp# on rs^ooioito*** ' ■ 
ie&tios* tp to rto -  p l/ to lfc  o c ttro  c f atoaXTtou i-ottoa:^ pom** 
Ifie  u p s a P a t l ta fc d  i \ r  a  t o  tb to  tb ta i r to i  p t o X t o a l  l  jv to t o f y  
'pmmp wlilca is In cxtoJpto ap:ccto;';t rtt& tbci of {*) crit (*) ' 
bcnp'lra rptoctoccl tip HcEonsia sai ®mi (lo<s#.:-.cit)# t^oco 
ol:-;cairation.a i / t o  to  two ic ix rto iit ©oneX&aiciS®* ■ la  prcacrxo 
t o  T r ip  S i i i l i t  e rp eo as  #ttm aoX l0 raX ito tr ia  e p to  CM ■
cxtlrc Ipatotos xtobaXIc catcto of toac/lao u "tops bp/xto too 
bp i f t to ls s  (11) noitbto t^&solm cop fc&sto fctira^ia
pMtitole micm ©otorgo ©;toiatoiau*
II k s ^  y tecsi dtooororto ilvto t trctolp atolir© fensoisa 
t o  m t  raeaiais©  l a  p roooncc to  n rrtC i..©  to  pocra I c p a r a t a r e i  
tu t tbto in  t o to u  cto\totoft ito  tf to to ry  p:vor or tbcls*
pbtMltoa tox/ato pc l^top nt first eto sasr© slowly 
ctotto ctr * rt%m in ito cor.a rxfito* Tboco cfeserfatioas 1 cu 
to  Vic tVilmiuS etoatooicrai**
Bissoa. pplleaXIp totlirs bensolas to not rocxtoo ia 
prcxtoxof fpiittoaci at poom Ixf r^atapo*. It €clt:c::j ilrcl tbcp 
to mi ©ntoipp oisalisatlofi uator tlioso oondltloi s^j ifiilst
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trt la  r o f a l a f f ' © f  tteti* ptatftaXialea
ta r t t  c a ” r *i~;i c ■*» a t  ta r t  *t I ta  ta  > frrtrK S Cl)
I n t  r t r t t t a n ,  l a t r t e a  t r t  «*■% a D j©-t: ©- r t r t o c a t  r n t r t r t t a  ■ .
art pfrtiim t ( l i )  t&e m m tla ltr  ©f flat tert^ipst on fcte emirtfi 
atom j i s r t t r t r t r t r t a  It© ;ssg iitl¥ 0  c r t t r t  (iMwtmimmsw
c r a j t )  f c t i i t e s i t  i t c t i f j  i© M s I t  emX&o&tia* i s  pmsmmm
c?f j t r t r t a o *  a  t a r t  r to o *  a r t  , r t i i f i  l a  ra c a i i i le a t ir t#  In  
i M s r t t r t r t l a a  I t  r t g r t  t e  r t e a l l r t  t l i s l  llc»pep fait r t ic n n  
f lm± a t )  c l  © f r t r t  i r t f  a  t - h i i x ,  a :  > r t n n  In  l a  i r t r t l y  
r t i t lX I r t  f f t r t i t r t r t a t r t  r t  s l t a w i i o a  l a  g p e e f f l#  r o ta t io n  
t ; c t r r t l n  . f r t  a r i d :  1* z a  a r t  a  cr -an t os#
-• m m o im  a r e  '^*h&3ro%&*ket0Xiea'' o f  tlm  g e n e r a l '
fb  r a i l s ,  Ar~Cc *crcu#Ar*' 83d i f  th e  two n u c le i  a re  a l l t o
th e  fcensoia . i s  s a id  _ to"ho'bju m e tr lc a l j  < i f * d i f f e r e n t * "
" •'•■. ■ ■ 4.-, - 
t in s ," .c i r ic a l /o r -m ix e d *  .
""ifhe te rm  ^ensoin* is  used to represent the irjalecule
c o n ta in in g  two u n s u h s t i tu te i  p h en o l' g roups rh*CO*^ 1 *Flu
and su h s tit 'd o r its  a re  in d ic a te d  i n  th e  u su a l sray* e* g*
« t
baza* i j  th y lte n g o la
i;; l n : 'mixed Itenao ina*  "primes :-u a e i - te  --ind icate
s a h e titm tid r i  -oh ’th e  ring a d ja c e n t ;:t a  v ito  -c a r t 'ia o l e a r lo n  
atam* c* g*
:oi
■^L a T ;  ^ -0 h lo r6 « 4 #^dine tl^ la ia iu o  'fcensoin *■'-•-
In  th e  p a s t  b en zo in s have a ls o  been named ,by r e p la c in g  by 
f,o in “ the  s u f f i e  Mi c M o r wo ic rt .of th e  e a rb o x y lic  a c id ,  
co n  cspond ing  t o ,th e  aldehyde from which the. b en zo in  was , 
p re p a re d , e .  g* . /
T his te rm in o lo g y  does no t se rv e  to  d is t in g u is h  between/-., 
iso m ers . The l e t t e r ,  has been ude& to  in d ic a te  th e  lower*, 
m e ltin g , le s s ,  s ta b le ,  iso m er,, and tf j^11. th e  h ig h e r-m e ltin g  
more s ta b le  one*-
C ertain ., b en zo in s  e x i s t  n o t o n ly  i n  th e  h e to -fo rm  b u t 
a ls o  in  th e  e n e d io l fo rn  A r. O(0H) sC(OH) Arf . C is and tran sfo rm s 
o f  c e r t a in  e n e d io ls  have been i s o l a t e d .  E n ed io ls  reduce ■ 
c u p r ic  a c e ta te  and T o lle n s  r e a g e n t ,  w hereas .benzoins,.do no t>  
a lth o u g h  th e  l a t t e r  reduce F e h lin ^ s  s o lu t io n .  The e n e d io ls  
f r e q u e n t ly  h c to n ise  sp o n tan eo u sly  and r e a d i ly  w h e n .tre a te d  
w ith  m e th an o lic  h y d ro ch o lo ric  a c id .  They are  e a s i l y  o x id is e d
MeCb C0«*OHOH~ OFo
A n iso in
CO-CHOH -CMe
Benz&niSptn o r  A nisbenzoin
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to  the • corresponding -d ih e io n es  (b e n s i ls )  ."'-lEie’'......... ..
r e l a t i v e l y  s ta b le  e n e d io ls  a re  found alm ost'' e x c lu s iv e ly ' * 
among th o se  b en zo in s  in  which one o r  b o th  a ry i " ra d ic a ls ' have 5 *"*
s u b s t i tu e n t s  l a  t h e ‘"two o r th o -p o s i t io n s  {2V6-a n d /d r  2 * ■
e .g *  2 : 4 : 6: 2 * :4 f % 6f : , h e iam e th ^ lh en zo ia , (B*0 . ' fu so n , a t  :
A.C*S* ; 1939,' § l» 9 7 5 t '*3^0, 62, 600,  '2091, ' 2962; '  1941 * ' m
j S ,  1500, '  1679 , '2 6 4 5 , 2648; " l9 4 2 , l)4 ,2152f 1943 ,  ;§5 * 913S '
E .F ."  B arnes e t  ’ s i * ,  X iU O .S , , :i9 3 8 ,j$ 0 ,1 5 4 9 ; '1940, ;6 2 ,B9kf 
1941» £2»2CJ; 1942, 6^ , 2258 , 2260)* I t .w o u ld  appear th a t  th e  
m ore. ex ten d ed  con jugated .-system  o f  th e  e a e d io l  i s  fav o u red  
h y . s t e r i c  h in& xarce." In  "the k e ^ o n isa tio n  o f  unsymmet i c a l  
e n e d io ls ,  the. hydroxyl; g ro u p ;;o f v;the b e riso in ,ap p ea rs  < on-, th e  
ca rb o n .:a to m :-R to -th e ; a r y l  group, w ith , the.- 2 : 4 : 6, s u b s t i t u e n t s ,  ■ 
e* g.r.;,ph*C.(OH)tO{OIl},€5H2X3 — ^Fh.CnOH.OO* C5H2X3* -
Cnsjpraetrical benzo ins can e x i s t  in  two s t r u c t u r a l l y  
iso m e ric  fo rm s,’Ar. CO* CIlQH*Arf ,  and Ap’ .CO.CIIOH.Ap. In  
gener a l , i; one • iso m e r/ i s  .more . s ta b le , than  t h e 0 th e n , • and many , ■ 
of,- the ; le ss .; s tab le ;; form s ■ under, s u i t a b l e , e x p e r i m e n t a l . . .., 
condl tipas.i. 1 some rise, to  th e  more; s t a b l e  forms,. - ;E0t :: i n f  request l y  
' iso m e ric  b en zo in s  >• o f th i s - , ty p e ,  y ie ld ., i d e n t i c a l  - d e r iv a t iv e s ,  
a;- s h i f t . • from.> th e . l e s s  to-, the. more;-stab le isomer , o c c u r r in g  
.du ring  th e  r e a c t io n , ;  e .g .  an  example, o f  t h e  f o m a t ! on. o f  - y  ^
** 42 *»
*
4-me ti  o^ybensoin  hydrogen p h th a la te  from  4 m ethoxybenzoin by 
h e a tin g  ,.the .reactants.. on a steam bath  f o r  f o r ty  m inu tes in  
p re sen ce  o f  p y r id in e  and t r i  e th y l  amine i s  g iven  in  t h i s  th e s is *  ; 
Benzoin C o n d en sa tio n :■» T reatm ent o f  a ro m atic  a ldehydes, w ith , 
an a l k a l i  eg e n id e , u s u a l ly  agueous e th a n o l ie  s o lu t io n ,  e f f e c t s  . ; 
a d im e n o a t io n  known as  t i e  benzo in  condensation*  The r e a c t io n  
may he i l l u s t r a t e d  by th e  co n d en sa tio n  o f  benzal&ehy&e i t s e l f  
to ' benzoin*  (O rgan ic  'S y n th e se s , C o ll* ' V ol*f I , .2nd E d it io n ,
1941, p .9 4 ) '.: v- -
HaCII. aq* alcoho lv  
: 2Bh.Cnd: r e f lu x  30 miiTT^'- Ph*CH0H*C0.Ph# ,{90 — 92^) *'
By. the. u se  o f one mole o f  each o f  t o  d i f f e r e n t  
a ro m atic  a ld eh y d es , i t  i s  p o s s ib le  to  p re p a re  unsym m etrical ■ 
or. m ixed .benzo ins*
u ':’r A r*0B 0+ '& n , 0l 6— — *^^i*CHdH;<X).Arf VV-T.--’ I
d isc o v e ry  o f th e  benzo in  co n d en sa tio n  r e s u l t e d  from  th e  ! 
f o r tu t i o u s  c irc u m s ta n c e .th a t, e a r ly  w orkers p u r i f i e d  crude j
J o i l  4 o f  M t t e r  almonds* by w ashing, w ith  aoucoos a l k a l i  to  j
. 'e x tr a c t  a c id s ,  the ' crude m a te r ia l  from amygiaUn c o n ta in e d  
hydrogen c y a n id e , .and ;'th e4 sodiuoi cyan ide 'p roduced  in  th e  |
a lk a l i .w a s h  c a ta ly s e d  fo rm at!o n  o f  ben zo in  (W ohler and L ie b ig , 
1832)* Cyanide io n  i s  an in d is p e n s a b le  c a t a l y s t  and
&* S fS l .ilK lif  .S it  ,1206)
. ■ ■:. ' -.■ CS ■ ' •■■ H
I I
~ ♦ fh .ojj j ^
~ 0  . IT ■ 0
f lu  ia ta i ls .  of. t in  laeatkmisia i n  giyesi in  ce a n te s  ' ivo* 
l a  e ^  tlm l eia ©Mofifda taay flam a tysim trie iil 
te s s a ia  i t jm$% tm ©Me to s e t  bath ss  a &onos* sad a.ss mi 
ccacyteo* of l ie  icdragan ttaa*  Tcm cJ tlakyuoD* rn it to ?  of 
m ie li 'fo riB  ft eiamielaiftsl teas;©i% issy fa m  a e lao i la  sroin 
i f  ©sit' i s  ©a aoeeptw  ££x& tto  otto'* a Cjmm o f Hm
!^cirop?a a tc s , dees so t f  i a
B p m t r lc i ^  eaiififtaaoa with o tto? . o# * M
me the €oa0$;i# to  gistt iiiSnoil te m a isa  in  fiileti th t  
d i» 4 h y la ^ ^ p b a n g l g w a p 'is  utteshea to  the o v l i  x esi?to3 
etc©# (hr* fthoto}* ■ O0.atrestf readily  te ica
&:xzju'$z lc?\ toT O la fiiil in  e§©Ieiisa.fi©3 t i t s  «. then* alisbySas 
Mr:rlJ;y ©eta os too r-aep io r {its1* v&avs) e* g*
liC i'A I f t  y ^ ’” *'CW «• C .iv ii
C3 11
s . I I
i »  •••
a
i
PU.Cf-V-l
1 !.
V" 0  Jvl
ul An>* u \ „ ;.n3? &o j
s o l  - read ily■ to m  ayKia»ti?I«l. tess© ieaf l a l  o ften  . t i d i l y  clwis |
iiljcsa. Inmsaliiif* .-_■ 1m a ibI bocI boanola o o i^ o e s t io a  a otnrter ....:.. |
• . .  ’ j
ano|if';eti?losl ,l)tosota i s  a sa a lly  T o  n a if isoXmlrl© yzxdaai*. /  |
L ^C w * ’ ~ L B .; . “ • • "i * “
lf;\> ...■■■. ■■■■■-.'• ■ ... ■ ... ; • ■ .• ;r- . .■• \i; ? l J }- \
( I }y\- .lif; the ,f t#ssiK>i3 ©oMerMtioii15 imtliM m  saen sfcoe# j
{l.lf C&&41 • /» j j  *
isV+v ■* ❖ f f ^ ♦ 0* > fnxnu*iam *A x?l# ,
C 11)1' tli®1 faversion {BacU hM®*  f #A*0#3 #f 193f* i
S B B © »  STB'i}*?. . ■ 1
©orisnia deri-do t o ‘rover*5 to lamoaMMifda 1b tlM m m tio n  \
vl;il j;o  in  wtsteli i t  la  Q xt x a io e f  * fa in  rofefisioa !» s  tmm  j
nnc-l to  nyatdaolae u ^ o n x etfico l tn n x iiO j nonaXX  ^ in  c .o l 
£ l , 3 j  .t?y tna e a i l f t a  o f  mi slilB lifle, w . aaotiiae tx n sa is  to  j
t t : o ttos rXntxfo 1 ’ 5 -*h @ sjxeolrie& l o f  ianapaxtrieal
t o  sl.& ,fesO teen  foixoect* . . ,., ... : . , !
Aa#f'> - * »# vB «** e 4- 0 / ®^# * b /o ’#-,- , o # v i . *?* ^ <
Ar*cr©f*co#i f  &f*gx£ ss«cg*ai?*
(111).- By. ttio Frie&ol-Crafts  ^conaonaatioB o f .plia^X^Xsrosxle 
id  tit aranetlo ^ d ^ e o k ,t*o!is iiri..th.e/pi?QOop^ o f  alxBitdiEo : _.. 
ohloiluO s: n Jd*»CS+GU0 .tv, *♦ ,
"V,
The b en so in s  p re p a re d  ...in. t h i s  way .hay© th e  carbony l 
group a d ja c e n t to  th e  a ro m a tic  re s id u e  o f  th e  g ly o x a l (R.C* 
Fiisou e t  a l#  J .A .C .S * ,. 1935, 21,1803; .1936,. .£8*1295;; 1939,
6 l f412 ) .  -' Two m o lecu la r eq u iv a le ii t s  o f  alumimium c h lo r id e  a re  
■generally u sed  to g e th e r , ' w ith  carbon  d is u lp h id e  o r  e io e s s  o f  
th e  hydrocarbon  r e a c t a n t 'a s  sol¥ent*_._ .. 1
( I t ) By th e  r e a c t io n  o f  the'man&elemi&es and . m andelon.itr i l e s  
w ith  arylm agneslum  halides*.... .....
HOT ...; .. E28O1-I«oO  • ?P h .lg B r .
Ar*CHO -— —9 Ar.CBOH.CH ■ -  ^  Ar. QHQH* CO. flHg- ■—— —
u : , p h . .; '-OM gBr ;‘r — " ; — r -
X V  . h2o . .
 ^ ■—  r;Ar*CH'^Ci' ' MgBr* ■*— « ^ '  5Ar*croihco*Piu'
o m s r
, ( e .  g . Ar * - 0 6H^ m ie2-p)
: A lthough the y ie ld s  a re  2 0 -4 7 ^ ,-.both sym m etrical and 
iso m e ric  s ta b le  and . l e s s . s t a b le  .UBsymrnetrlcal b en so in s  .can be 
p rep a red , i n  t h i s  way.\{M cKensie. , e t  a l*  rA J.::*C*S* t ..1908, 9 3 *
309;. 1928, 646; ,1934* 412*, Je n k in s  e t  e l * . J.A* G. S• ,  -'1930* 52* 
kh95, 51 98j B u ll So e . ^ 4 n u F r .»  1229, L IT ], j^ 5 ,M 4 j B er; 1932, 
65,79k; 133S, 6^ , 861,  876) .  J,,..-,,:
4-D im ethylam inom andelam ide, o b ta in e d  from  .4-d im ethylam ino  
bensal& ehyde, r e a c t s  w ith  th r e e  m oles o f  phenylm agnesium  , v;s;v 
brom ide to  g ive  4 t -d iinethylaiiiinobensoiB  (45^ y ie ld )  the  . l e s s  ^ 
s ta b le  is o m e r jw h ils t  from man&elamide and 4-d im eth y lam in o p h ery l 
magnesium brom ide, 4 -d im e th y la n in o b e n so in , the more s ta b le
46
isom er , i s  form ed in 25% y i e ld  -(Jen k in s  e t  a l*  lo e .  ' f i t )  * 
(it) By th e  r e d a c t io n  o f  b e n s i l s 9 p r e f e r a b ly  w ith  
 m agnesium ^agnesiu ia ..iodide or,,brom ide or. c a ta ly t i .c a l ly *
Ar.CQ.Cb*Arj Ar*C(OB) 5 C(OH). At >  Ar.CCUGHQIhAr**
The. r e a c t io n  i s  lim ited ., inasm uch as  m ost b e n z i ls  a re  
a c c e s s ib le  on ly  ..through ..ox idation  o f  th e  co rresp o n d in g  benzoins*  
C a ta ly t ic  re d u c tio n  o v e r 'p la tita im  oxide p roceeds i n  h ig h  
y ie ld *  I t  i s . ...effective  .fo r h in d e red  b e n z i l s ,  such as 
2 : 4 : 6:'2 , : 4 t 6* h ex am eth y l.b e n a i l  ,  when o th e  re a g e n ts  a re  
in e f f e c t iv e *  , The c i s  a n d ...trans-enedi.o ls a r e  formed frpm such
b e n s i ls j  .th e y ;.can be. s e p a r a te d ,•. and. on tre a tm e n t w ith  
p ip e r id in e .a c e ta te .-o r ,w ith  e th a n o lie  h y d ro c h lo r ic  a c id  th ey  
i  some r i s e  .to  the b en zo in s  _ (B* G. ,Fuso» e t .  a l * J*A*C*SM 1939, 
§l,975l ,1 9 4 0 ,. 6?, 2091, 62, 2G48)V . . . .
(v i)  . .By. the  . re d u c tio n  o f  th e  a ro m atic  a c id s ,., t h e i r  c lo r id e s ,
e s te r s  and. p e ro x id e s  . w ith  magnesium^iiagnesium io d id e  in
*1 ' ’ • . " '
: e t  he r-b e  nzene * . ( Oomberg... &' Bachmahn f J*A*G*S, .1926, 2 2 ,  2762 ,
■Fuson e t  a l . ,  J .A .C .S , 1940, 62 ,600 , 2091, 2962; 1941, 6 2 ,
1500, 1679)* With th e  a c id  o r  p e ro x id e  two s te p s  a re  in v o lv e d :
th e  fo rm a tio n  o f ' th e  magnesium io d id e  s a l t  and 'th e  re d u c tio n *
W ith th e  a c id  ch lo r id e  o r e s t e r  th e  magnesium io d id e '. 'd e r iv a tiv e
o f  the en ed io l form s d i r e c t ly ,  and i s  hydrolysed  to  th e  benzoin*
-  4? ~
2Ar* C0C1"—->'Ar*C(OMgI): C(OMgl}.Ar* ■.----- > Ar.CO.CHOK.Ar.
A cid c h lo r id e s  g iv e  th e  b e s t  y ie ld s*  I d te m e d ia t e
e n e d io ls  have been  i s o l a t e d  from th e  redaction o f  h in d e red  
a c id  c h lo rid e s*
T his procedure can he a p p lie d  when the  aldehyde 
corresponding to  th e  sym metrical ben zo in  d e s ire d  i s  no t 
available*. Ho unsynametrical b en zo in  has been p rep a re d  by t h i s  
m ethod.
( v i i )  By b ro m in a tio n  o f  a deso:sybenzcinf fo llo w ed  by 
subsequen t h y d ro ly s is  o f  the  K  -bromo d e r iv a t iv e  formed*
Methods ( i )  and ( i i )  -were'used to  p re p a re  4-m ethoxy benzoin 
and 4-dim e th y l  ami no b en zo in ; and method ( v i i )  was used  to  
p re p a re  4 , -m ethoxybenzoin*
B efore c lo s in g  t h i s  C hapter * i t  may be m entioned th a t  
a l i p h a t i c  an a lo g s o f  b en zo in s a re  c a l le d  ac y lo in s*  E-CO •CMC II. R* 
They canno t be p rep a re d  by a cyanide c a ta ly s e d  co n d en sa tio n  
o f  a l i p h a t ic-'aldehydes as . the  -b as ic  re a g e n t prom otes th e  more 
rapid~al& ol-condensation*:e* g*
20HJ.CBD d i l .  aq . KCNj -  8°0 f o r  2hg, 
0°0 f o r  3ohr*
£ CHj .CHDH.CH2#CH0
ho -  50%
a e e ta ld o lacetaldehyde
4 8 -
They a r e '  C ustom arily  p re p a re d  .by co n d en sa tio n  o f  
e s t e r s  in  an  i n e r t  medium through the agency o f  m e ta l l i c  
sodium; t h i s 'a e y l o l n  c o n d en sa tio n  p ro ceed s th rough  th e  
fo rm a tio n  o f  the sodium s a l t s  o f  e n e d io ls ,  which a re  
su b seq u en tly  converted to  a c y lo in s  by h y d ro ly s is*
: £8 . C00E> 4  Ha — > E . C. OJa ‘ ' ■ • -
,+ 23STaOE*,
. , R. C. OKa f \
V 4  h y d ro ly s is
yjvi.  ;..V:R .,C .,O H ; — R. GO.
... ,.  ^R. ; ^  ; OH , R. CHOH. « • 1. 'i, V,..;
Pivaloih--(Hexam ethyl. aeet.o in ) .was... i n  th is way. p re p a re d  ..from; y 
p iv a l i c  a c i d 'e s t e r , ( e th y l  .tr im e th y l, a c e ta te )  * ■ no ..
, .... The b e n s o in s ,„.b e in g  .readily., p re p a re d ,fro m  arom atic  -■ J:;
a ld eh y d es , .-con stitu te , c o n v e n ien t ^interm ediates f o r .  the 
p r e p a ra t io n  o f  many. r e la te d  .compounds, in c lu d in g  d eso x y b en zo in s, 
b e n s i l s ,  h y d ro b en zo in s , s t i lb e n e -d iG ls  and s t i lh e n e s *  ■
— k3  **
C H A F T E R IT .
— The ■ R e so lu tio n  o f  'Benzoin^'- v-vy
:- '■■The hydrogen p h t h a l i c 'e s t e r  o f benzoin-was o b ta in e d  
in  " about 95#7^ y ie ld -b y  maicing u se  of p y r id in e  and. t r ie th y la m in ^  
th e  d e t a i l s  o f th e  method b e in g  g iven  in  th e  ex p e rim en ta l 
s e c tio n * ': A f te r  r e c r y s ta l l iz a t io n  from m ethylene c h lo r id e  and 
l ig h t '  p e tro le u m ''i t  had nip"*' 154°'—' '1 $ 6 ° , ■ i.;;
‘ “-oThe" hydrogen p h th a la te  cou ld  n o t be: induced  to..,form a  
c r y s t a l l i n e  s a l t  w ith: b ru c in e , - q u in in e , c in ch o n in e , -or'- 
c in ch o n id in e*  However, the = c r y s t a l l in e ’quiniaihe''. s a l t  r o f; the ■ 
( 4*} a c id ' e s t e r  r e a d i ly  .s e p a ra te d  from m ethyl a lc o h o l .  I t  was 
' r e c r y s ta l l is e d , from ace to n e  and methyl a lc o h o l u n t i l  o p t i c a l ly  
p u re  and then  decomposed with, d ilu te -  hydrochloric a c id  to  
l i b e r a t e  th e  (*) hydrogen: p h th a la te . The (+) a c id  e s t e r  was 
r e c r y s t a l l i s e d  from m ethylene c h lo r id e  and l i g h t  pe tro leu m  
when i t  had mp. 132° -  133°* ^
The f i l t r a t e  and w ashings from th e  le s s - s o lu b le  
q u in id in e  s a l t  of the (+) a c id  e s te r  w ere-concentrated' and 
decomposed w ith  d i lu t e  h y d ro c h lo r ic  ac id*  The l i b e r a t e d  
o p t i c a l ly  im pure ( - )  hydrogen p h th a la t e o#<s«fter-two 
r e c r y s t a l l i s a t i o n s  from m ethylene c h lo r id e  and l i g h t  petroleum  
y ie ld e d  o p t i c a l ly  p u re  ( - )  hydrogen p h th a la t e ,  mp. 132° -  133°*
•* 30
O p tic a l ly  a c t iv e  benzoins(m p. 132° ~ 133°) - wane o b ta in ed  
by h y d ro ly s in g  the  a c t iv e  ■ hydrogen p h th a la te s  w ith  very  
d i l u t e  aqueous e th a n o li c su lphuric a c id  a t  70° -  80° f o r  
120 h o u rs . The (♦) /benzoin  was 'o b ta in ed  from the (*)
‘ hydrogen ...phthalate: a n d . the ( - )  b en zo in  was o b ta in ed  from  th e  ' 
( - )  hydrogen p h th a la te *
- When eq u a l amounts o f  o p t ic a l ly  pure ■(+) :and’ ( - )  
hydrogen p h th a la te s  were m ixed and allow ed  to  s e p a ra te  from  
m ethylene c h lo r id e  and l i g h t  p e tro le u m , th e  c r y s ta l s  had 
mp* 134° -  133° i .  e* , id e n t ic a l  w ith .th a t  -of th e  o r ig in a l  • 
l td  hydrogen p h th a la te *  A s o lu t io n  o f the  r e s u l t i n g  hydrogen
rtrG
p h th a la te  i n  ace to n e  had 3D 3 i  o .o .
S im ila r ly  when eq u a l amounts o f o p t ic a l ly  p u re  {*)
and (*•) b en zo in s  were d is s o lv e d  in  e th a n o l and allow ed to
c r y s t a l l i z e  o u t ,  th e  c r y s t a l l i n e  b en zo in  o b ta in e d  had mp*
133° ~ 134°# i*  e*> th e  same a s  th a t  o f the o r ig in a l  ( t )
23° •
ben zo in  and i t s ’ s o lu t io n  in  a c e to n e  had l°C JD t  o .o .
The s p e c i f i c  r o ta to r y  powers o f th e  a c t iv e  hydrogen 
p h th a la te s  and ,a c t iv e  b en zo in * in  ace to n e  a re  g iven  in  
T ab le  1* ; < .
51 *
S p e c if ic  r o ta to r y  powers o f o p t i c a l l y  a c tiv e  b en zo in s and t h e i r  
hydrogen p h th a la te s  in  ace to n e  (1  * I  *)
T A B L B I
S ubstance ,
r ............. ......  ”
S o lv en t '•S [PC  1 25° “  2 6 0
5893
{*) Benzoin Acetone: - 2*50 + 118 .4°
;■ ( - )  Benzoin ■ A cetone '■ " 2.%0 -  118 .3°
(* )A cld  e s t e r A cetone 2 .5 k 4* 14 o .2 °
(-)A c id  e s t e r A cetone - ' 2 .5 0 -  140 . 0°
The c lo s e  agreem ent in  th e  v a lu es  of th e ro ta to ry  
'pow ers of the {*) and {-) hydrogen p h th a la te s  and o f  th e  ■ 
(+) and £ -) ' b en zo in s may he ta k en  as an in d ic a t io n  th a t  ■ 
o p t ic a l  p u r i t y  has been achieved*
The o p t i c a l ly  a c t iv e  hydrogen ..phthalates had 
- m e ltin g  p o in ts  low er th a n  th e  mp. o f  th e  (£ ) hydrogen' ■ 
p h th a la t e ;  b u t th e  mp. o f  th e  o p t i c a l ly  a c t i v e  b en zo in s  
was n o t mush d i f f e r e n t  from  t h a t  o f  th e  (£) b en zo in  a s  shown 
b e lo w :- '
B m m ln  t ^ r o g e B  432 ; 133 - 132 -  133 . -  .: I S W^ - I S f l P
p h th a la te #  . . ,
v' th e  s p e c i f i c  ro ta to ry . pow ers o f  th e  {*} Tam m m  cu*i ,. 
i t s  fcydrog&o p h t h a l a t e - • l a  d i f f e r e n t .  s o lv e n ts  a re  reco rd ed  ,. 
f o r  l i g h t  o f :d i f f e r e n t  wave le n g th s*  {Tide p* 32 and 30)
'There a r e  • wide - v a r i a t i o n s  i n  r o ta to r y  pow ers i a  ■ 
d i f f e r e n t  s o lv e n ts  * v is# .r ' a c e 1tone  p p y r id in e *  -chloroform . 
e tc* *  in  t i e  e a se  o f  ■ {+} benssoltu g.:1a...the -ease o f  i t a :..g-';
(*} . hydrogen p h th a la te *  the- ; v a lu e s  o f  s p e c i f i c  r o t a t e t y  . . . .  
pow ers I s a c e t o n e  a t  d i f f e r e n t  \.avo length®  do s o t  d i f f e r  
umoh fm m  th o se  i a  93/ e t l ia n o l i  .and th e  v a lu e s -o f  s p e c i f ic  
r o ta to r - p o w e r s  i a  -chloroform . a t  .d i f f e r e n t  -.wave le n g th s  
do no t - d i f f e r  much -from th o se  in. g l a c i a l  a c e t i c  a-oid* The 
h ig h e s t  r o t a t i o n s  a re  o b ta in e d  in  m ethy lene  c h lo r id e  i n  c a s e  - 
o f  th e  {♦} hydrogen' p h th a la t e  and ia ;  g l a c i a l  se e  t i e  a c id  i a  
th e  -ease o f  {♦) bencolB*
. " C h a ra c te r is t ic  Diagram* .fo r  ;.(*) b en so in  h a s .b e e n  
c o n s tru c te d  a c c o rd in g  to  th e  m ethod o f  A rm strong la d  W alker
sspex iu a n ia l ' s e c tio n *  A r e f e r e n d a 'l i n e  w ith  s lo p s  o f  u n ity
I@ drs-wn a irl ©a I t  o io  p lo t t e d  th e  v a r io u s  v a lu e s  o f  l ° c |
. ■ ■ * .  -■:■ 5461*
The numbers re p  r e p e a t in g  th e  s p e c i f l e  r o ta to r y  powers t o r  o th e r
wave- le n g th s  . t<£ 1 x ^  e th e n  p lo t t e d  ©a th e  o rd in a te s  p-* *Ing
th ro u g h ' th e  p o in ts  prevu > ly lo c a te d  on th e  r e f  x co lim*
The p o in ts  f o r  th e  o th e r  v a lu e s  o f  fau n a  to  I I #  ©a
s t r a i g h t  l i n e s  o f  d i f f e r e n t  slopes*.
I t  4 f t e  p o in te d  o u t th a t  m u y  re fe re n c e  books s t a t e  
th a t  i e a r o i a  has irp* 13?#0« T h is  I s  s u r p r i s in g 's in c e  o v er 
f i f t y  y e a rs  ago llehoaa ia  Wren (3T# 6*3+* 1908* g |.* 303) 
reco rd  ; ’th a t  t c * war© a a i a  to  r a i s e  th e  s# *  o f  a  cfce iieoa  
of fa e lb d u m h s  h&nmln  aha?© 132#90 ■** 133° even a f t e r  sis : 
c r y © ta l l i s a i lo n s  from  m ethy l a lco h o l*
The sip* o f  tm im oiu  re co rd ed  in  d i f f e r e n t  t e s t  .books 
i s . r e c o rd e d  b elow *
137^ b e l l i  sen & hunbury d i c t i o n a r y  o f  Or co n ic  CLrrnunds**
fyxo <h JpsttlG eaQ de*  hon&on i$35*
1 3 7 ° ' Kddd* d*T« "CofuiuU * o f  C rr* ra  Oa^pounda* ?©!• XII*
p* 1160, Jllo a i o r  i a h l i s  *.‘c  0a*? 193^*
137°' Vo. c l*  *A T es t Book o f  P r a c t i c a l  O rganic C hem istry11.,
3 rd  fu# p* 714*
137° f i n e r ,  *O rganic Chemistry** 3 rd  M* p* 6?B* 1959*
r e a l  It& rrcr# wtro a n io  ju istrsr* 5M  sa*. p#£Gt*t
; ^ l^ e ? le r  Oa* Inc## 1‘j4 7 * .
ty  . Iflcoor ft Flcoa?# r^^ lc  2^1 Ed# p* ©5#
iktjV^jL ■£.*■* A W a'l» C^'P -i'rS* Z j Cto'JwKv' jL^P^Jw W C-< ,J^ <3  ^V* -W  ^^  £ I- £- >V
I c l l ,  i t ’ ,* L inj^i V U - »
■4 f * f'-t ^fSTr^ ft*"**** W., #” * ,'V‘J /»♦ **• •> f' f* f'"/^  «*i •* *% f'lV* » "I
.. - l&zcvlov I’dwlin; I r e  lea** ::ov; TXrli# 1f*iC#
:: flie tf ttsecl in  t&e present a ^ s riE e n ts  wso e  ■'
r c l s l  a err lo  or ap*. 123° -  1>*,° (a w s r tc c t 'C )#  f h j
*£♦ rc?r.ainc.1 u ^ ^ ip x l  a f t e r  c r y s t a l l i s a t i o n  f ro x  cttaanoX*
-  55 -
n * i *•* «t * 'ft
■ ■■ 2 a i ^ s ^ ! s i t a „ j i i i B M 2 t e t t e ^  :
f c e m r a t l- t : i . . / - r a r  rryV '"r- ' i r , ~  ■'"
t a x o d x o a r l s  y.c * p r e f e c t  1^  two rioteodos**
( 1 |  I?  tho iooaolsi exxVx^estteii ** f t e  t'jzi:'Q& o o n o ts t i  i s  
b ,retire erxler i o i l  ax t e e  mol© o f  bcniaalwoaj 2c w ith  one t a lc  
©f a^ls& ldchodo in  a ^ io m a  etncxxIX a potcoDlc:* © rex tio  Gol&tioij
fo r  tWwrfe«tn* tho m m tian  mm tm mpmamtad bp ttm
o^c;tio:ii*»
$8 © 0 #  C /  * tj 9  % > #  C l  G # * * h  ir»ii*!iniitT«nDW^ A  ^ >#  Of**.  #  CJCl.#0 « t l *V 6^  ' U £r ;
fonmlS^* th is  rccatloa  ©ppeors to io ta  pXoea l^ r th©
el-:' i t  on o f  th e  o f  eso  ©Xdsh^d® group to  the osrfecmgrl
e f  tfce o th e r  a n i  tho  mlom of th e  eo rtaB  atc:;o* f t e i  th® 
f a c t i o n  in  not ctagXy an cXlcl**trp.. conformation* howe^r*  
in  i a l i c c t e i  t?r t ta  fa c t  If t  i t  i s  ro t caiaX^srod hy ©Clears* 
t a r n s  t a t  o f o c i f i o s l l ^  hgr aX llall cpenidcG# : ':
C jT niis crrroro to  hm a  s p sc lf i©  eo io ljfo t  fo r  the  
ten g o iii eondons&tiad# flM foX loM ag m etssaism  w©s proposed  
tof leraorth (fYC* S* «^ 3 f 995 J t$Ofc* £2,# ICaO and Urn
t e e n  gcetxtfX l^ ceo/ptod# a

■;' -  S7
. v ffco rcvor s i b i l i t j  o f . the mm&timm a t  ©sals stage la  
Ih&ieateci its© fact- th a t wises. h^ m^ Xn. i s  heated trtth  aa
rszlsQvlixa eysoicio* a cJ.::ea tom ato* ^^U/riKtS-dx*4 is  ©Isa
C w ) + ro c ii lo  c a ta ly tic  o ffse t -of the cymx s i  s r* r  '
ha a ttr ib u te d  to i t s  tm  mt&mileh prapartia%  (a) a str©&s$ty 
basic character* and f.b) a  IT bom struc tu re  which rentiers 
the atcr* attached tfl i & ta  a caitosx atou os the
c^asifia ami phoitjX ptsap in the t^i^raaiB  (A)* su fficien tly  
acidic to to remove,! ty  saottor e«arJ.oa r •'iwS, thorcby giving 
tbo ccsm eric  ©hies ‘{1} recpirud fos* condensation'with a 
scccod rolo o f toixaXdcIifdo. .. .
© 2holiCc# hr* ** c:;r;# i n  till? p rese n ce  o f  a x ^ s u s - o tb a n o l ic
obtained {hast sad i : e f £*iUC*8j 1 -95%: 55* -2-ns 1931. 55 , #X-* V.# « $
( )
0 at C ss S
' C-tbc? eo:.s. .03 Isaacs ouch as. Isyirosqyl So r , i  «.-> 1 3  
th e s -  two pw op .rfties  e » i  ifc is rai;; c -p la io  il-cli- i n a b i l i t y  
to  a c t  a s  c a t a l y s t 3  foi* t h i s  typo  cC c.'-aloi.aetloa*.
was a l s o  ob tained. fcy h o a t i r g  u nder
r e f la g  a  so lu t io n  o f  t o  mala o f  L m , t n  o l  two m lc o  o f  
h-.xot: tc::;tc3ScXCcl:fcl'3 in crpo.sAa ctbcoolla potaDolnw c^airlCO 
f  i two Lon a#.-
t  "EleO*- Cc*, . CIt6. # Pfe*C0*€ll5ItI% 2 I:oIi#C(O^ cO#0I0!'k»*
: , 'I (£ ) ■ l^d rog im  phtlm XIo a s te r -  o f  l|.M r^ tl^^1 ?eassia  
was p repsrec t i s  abou t £?♦* y ie ld  t y  i ia b l i t j  uee  o f  p y r i& im  esH 
tricttyl&ndnc* after roctyetalllsg&lGii t i m  eupscoao m®$®m 
m l ' t h e  a tm m  m t ^ l o z a  e 1 n 2 x *41 fhfc petroleum i t  ted E©* 
ISO0 **
v: - .: :Ttm c p l t i l i i  m s a l t  o f - th e  {♦) s a l t  co to n
r e M tl j r  *.o| • *o£a from  a  fco U an o lie  u l i t t e f e f  t h e :( i}  c o i f
I t  was rccifntalllcof Ssxu coot s no cnl 
IL ea  decomposed w ith  d i l u t e  ty d ro c ,; lo r io  co ld#  - VL$ X itoaatxxl 
(* ) ty d ro g c a  £lzilxl~ta Lad o *  00%  a  v l^ e  © / ]  e f t  os? 
rooryctrlllisattlon ircu  a e tty la m  e I a lio  m &  XHbt • v 
j^fcrcloua* . . '■'■■'■'
■ v ttm  fll-tfcto m l  w m hh^B  froia the- less aolmtle
sail ot itio (+) mi-2 eatesa were m&
€mm^mol tdtn d*lota mid.* ?fco- liberate 1 ■
e$tlsally lacaarcs {*»} Kr2mi,ca prdorlate fa so l:iclitlf '■' 
ealuilc la eon /v& o^tuiia o^ lvc-;;t3 Xii:o 
o:;IcxJa^ ornf t;;cti4l4sa chloride ctss#*t *t It nas rc?  ^ ;" 
difficult'to iedaee er^talii^atic?^*'' Tb# £aXle$?t8g imtlioi ";’ 
%?az tzion tim lli uoel to oiioria c t^t calif pure C**} fasravQ&eii 
p£l2*s3Lsito c-r 4~c& 14 :^4 .uool in* Tl’ic optically 1 (*»)
aoid estet* t *># dtcrsalvcd in ort^rlena chlori&o end a» e^asl - 
volo o^ of cz,Q~«tzi:tzxo km el led* *Zo solution. w$$ tliea 
Inoo l^attd ffltti {£} t^ra^ia plstfcelsto*" Tim sifMjsteiC 1) 
IV s^aon pLStal t^c raa tg* S*IltiY:ti v a eol t:so Cilt.u „ j
ran c-vcpo*etcd to Cafixoo iu 0 VuOuuLa decs *.££c voa* * Tfca solid 
txea tee iiacelired in mM cth&nol* & mound crop air {♦}■ . 
fcfd-tcon j.otficlato asperated ea: cad 1%, cveel Jay flXtmtiaa*::
TLo Clltaato res dilated alto «atsr* ■-fOo sect dcf ■ . a 
iLo sc£&;*::ted oily tiooa soliaifica!  ^ it  tree Silver * ^
Its c£# race €0° -  S0at -fhia oollcl mm uiicv iscinj 
rtarf otallieed taiao faora o!&&:c3Ljr yielded cntisalif p&m 
{**) iw ^’i 1 tap* CH0# .
I'ho ortiealJy pum {*) k*^th&%&&®a&oin ;vca tfctairso'l 
isy ^^rfljrslrc! fte {4 ) rydrocaa plitlsslato of t| toitOorflcnixis 
witli ?erf filiate umi , etuaoalie aHptaria mM at ?0# 
for 11^  !mn^ tto {«*) % oot^o^’aonaoia similarly
tfw>
o o to ite t £* a W  Into*
ttioa o^isX ©f Its© © ptlcoiif papa (*) sn i {<*)
te lrep m  jO ii tr l te s  m t t&. isetijQa^fcsiisoiii toi*o m ltel ca: alX>rca 
t> ceporato i v m  isstftgrleM and ifcc cs*r*i::Xo
feed i f  * t§U «* *Lta # 1#@# i c t e t l e s l  n iH i tltir! o f  tiie  c rip jn aX  
{S} t ^ t i r o ^ n  f *-/*. Into* , A a ^ li tlo a  o f t Is fc^fogots rteL oltes
In sootona ted  1 < ^ T ^  t  QmtP* ■ ■
 :-3 ... . . . .  , '
....... . ... .GistlarX^ ©ftcm o $ a o l  -a^uat® o f  .o p t ic a l ly  *.uixj {*) mm
<«*} 4 n ;tter;rteixolr.a  vo.a dissolved 1: oi&gusoX* ©sa a l l  w ad 
t-3 cipt,triXll£C?# t to  er^ttiX lin©  4 attained
tip? 1C*a~ 1CDq# l*c* 1 -csUoai ©itn I t e t  of. IM . o ri
o  4 sotl;ote>onooln.$ I t s  m l u t  * In acetone t e l
'C.SieS
*V« 0
io C ] ^  i t , . 0 . 
»
S p ea ift©  r o ta te s  7  fo ' o ro  o f  optic&xxjr cctlTO  
% roc t t e f l c r i n  ; ic a  t u l  t e e >  f p i . , p c i p P l t e  te a  I s  fv,ct*;,v> 
f„ A Clven i s  Teblo If*
m  61 **
S p ecific  rotatory poacr-s i.c£ J ^ o f cptleal'ly active
li i r ^ t l : i ^ r . r > a  ino  oof. t l ^ l r  i%* to ui p fctfo tla tco  in mmtom
C l#  i ) #
miatmeo ' ■ - " : Solvesii ■; a ' ' l  « ) = s \ -  a “
t a s  „ . , . . , ..........
{  ilvjzyhcatxia A e t t o s © i  * m *  7 3 * 0 °
(~)h la tLo:a;taria la h * i g - :' • ■ " • 7 1 . 6 0  '
{ * )  / c i i  e a t e n  ._ A e s t ' c . 0 . ... 2 . S S ♦  1 1 1 . 0 3
(«*} £\ci$  c c t . ^ r " -  - ■• ilactono : 2 , S -  1 1 1 , 2 °  ■ :
. V * c&oso ^ r r r r ^ n t  in Iho volaca o f tto  roiataiy .. 
Xrov-cs-a of the f#| aal .{-*)■ pfe.tiiaMi©n sficl of. tho
{*} eaa {*») k  m th^T^hnm oim ^m £^r tm tB&tm m  m  tMlmMm. -. 
ttsl optical fmtilf t-a teoa ccMcvrl* . , .
o p t i c a l l y  active* phiM L& ioc tia i ■
painto Xc^  cr tlioa that of..the a) phfimlatej .,
t a t  tfcc np# o f  th e  o p t i c a l l y  a c t iv e  h « c t rx ^ t ^ a ^ i n ©  m s  
very £ocp to !!<* m* of {*) h Geiata t^caaaiii as aliowa imt011-
** c * *»
tl~t.x:LTOTpt cars In t z?dm;^n
a s ff'p* t£ 3  «*■p liiZ ^ la to
t f x  i p a c i f i c  m ta io v ^  poxmm  o f  t&o {4*)
% mallw^sflant^iA c^ s^cl i t 3 If  TOfoa rdithol&to in different 
solvents mm record.®I for light, of different- mm0  I&ngt&a*
(vtco p*. 113 & 11J)
XTOro ©to mix# nm^leiiciis In TOlaiejif’ poacm in ctlffoixnt 
cdvcnis* fts* acetone*. exotic acid* pyridine eta* iii tfc * 
csco or {*) n* „in* t n  tfco csco on i t s  (*) t^airacm
philxlatst the mittoa &f tpe&ifle ro ta to r  pototo 1*4 acxixu 
a t different arTOloantlia art m u:tf ttia some rx itodo in yo/l 
- If tad tro TOlica of epociflc * >inTOi^  xxvno in 
Clock! aoeilt 1 0 M et different %\n n c  r. onlj ifea
csv# so those in jsfrMItx* Mghaoi *oioti;;x w*cro 
oltalred in .mU$X®n® ofilorMa io ttx m m  of th@ (^) IwdTOipn 
XxXxXnta and in gieclai exotic ceil In Ifm test of tlx M  
fy
I t In latoTOstiaf %) mtm ihct ico specific rotatoxgr 
powoTO ®£ (♦) ic ri/i.i e:U I ts .{♦) liydrogon pu lute is  
different scXtooIx for II, Lt of 3ifT-o\ t roTOlorcths &hm m 
imitxd ic'cllelJ.GGS to tro iz je lfie  xuiikx^ ixtsors of (*}
*» 153 * * '
U inetfcox^lxr*, u in  anat its  .(♦} > phttualate %n d ifferen t
solve nts for 11 glit of dif orest * cv©l©ngth&* ■• ■
A C^Sfearaet oris tie  diacm^ for {*} h m ih o ^b o n zm in  
has txeri eoastraetel and is  ctvea in the crocakxntd 
s- cellos*
m- IjIi, m
wm pveg®m% t e  two
’ U )
Gm mot® o f teasaideiten© tmd m® m M  o f
wem' mwSm^md, in  proswoo of adeems
titwwetia potcssim  e ^ iia i ie  nA i t l  a*
k.'Sj'-jVi * Gif nil # Cl 0 »«r'Ws* >,* -tea ~ ~ ~ >  * .C-H '# C'i'y rf, * Cs * M, *4 U#4* ’W* Mr ' «♦ P "
,; t t o  a t iH 0  feeE3Sol% aft#i* ro c p y s ta llira ti, n fr\ „ ■•; 
-iiBlfcficrna c iilo r ic t mm petro leum * i n  .op* te-C& «* 159$#. ■-...
' ( i i )  ! T L : C l L 2 J ^ e , i , : 3 -tXz.
Ccio tooto o f tmnml® i s  ooMo&eosI with two malea o f  
' 4-£ir oil^le* Jl *oXoru&Xi “. : ^ c  ia  acptaua e? * t to  p teaaste i ’ '
C^aolr'C 0G lli|lO 3#
f  »2/»v5 a C/**!', * teX# # 00# C&lDi  ^itfG* '"ww"mir # a >* «v/“ ? *4, * w M-.ai-l'#
f t e  r e s u l t i n g  t e n i a  i n - a f t e r  rooi^st& X X iE& ttm  from, 
teat'ltete’ia cJi2brl£o ’on:2 pnte-lcuu ten rr;>« i|® 0 ** te^°# if* 
Cj:CCDft;t v'ith ( i ) .
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too to i;:a jnocuaco of tlx® lUko  ^croap t» k^rujtigl** 
m sin t^ .n z id n $ i t  v m  thm .^%  to  to & «itr#fig tooo *r : f c n m  
i t  v;e~ er;rocteX if  f i t  would 1 .a  colts witli t;Ur&ll7 active - 
eon o*  t#r* i^ to fo r i©  m l f  o A-wc..;? or $ jl$ to* lo  rnXttf t o t  
*11 t i e  citfca p is  to  c o t  i t o  iic ,sttr t’ealGor;;oi4e s a l t s  f to a  
d lfeerea i x olvcnto traCorta3at* ly  provo1 to to i r  Itl? nst escJi 
tla® maeccs&ifiisi ii^ leatlsylsiiiii^  fcercrla was etoaioai* It la 
wr? miff rising tint Joos oat giro a
s tif le  salt m m  wltii a wtmsg acid U fa ffgrotolori# ocid as 
H'doosi mat Ctoo;lvo In o II f  X*lo feirarotolnri,# ooif* It 
£102 ,X*to in c. coca of fecit flats Xorie cto.1^  tot cn tl:c
s : l u t t e n  co o ls*  i t o  f r a #  l i ^ i s n t l i ^ i i a i B o i r i n o i s  oofearm ttsf 
i;felen fex tL# ease e:®.* m  tkm original satoicmeo feoiti alone aM 
wtoa Itotws ©nit miseed* it sacrn itoi ia ©ol*tton it foems a 
l o o s e  w t t  c i i f e  ? j t f r c c b l o r l o  t s d d *  r f e l t o  i s  c a a i l y -  I f  v l f e e c l  
esior* c vie# tu,ic% loeoivr? eonfirmotion h:; th® Iraalufeilltr/ 
ito toae ia tot water alo-m*
■l" . 'It  . a  tlssa iaeM M  to  rornXao aobenaoia
Is^  tto usual se tta i sa! aecardrsoljr' i t s  fejeroeaa r-httolie 
e s t e r  was prepare!* ■
Tim toiragmi: * .,alli eater, of 
%m jt> i'svoa W  m k iu u  uae of rpnixlna oXm:e as well as fesr
jpf*
©aMog mmikimA m& o f  p g r i s ta o  ■xv! t r l e t  y l r ’ rx« I t  I s  
f a n a i  t h a t  &a u s in g  pyrl& tno  a l  i.e t th~  m x t  *$n iisva to  | *  • 
Ixn ieC  f o r  a  Xoiigci? p e r i o d 'a a t  t&® f l c l l  o f  S o  I p d i v v s  p L t^ l i C  
i s  I x s  th a n  v lx a  a  coSlvcO . coo o f  ivyi tg l r x  m l  
tHci?4'lixzlt& i s  cx lo#
So lgais0O3is p h th a la te *  after r e o r r a t o l l i i  a t  Ion from 
©ai!:yXc30 eUXorido s a l  petro leum * fx a  isp# 171* ** 1?c°*
. ■, c r y r d a l l i i x  g a i r t a in s  s a l t  o f  tlia  (* ) &ol& e a te r  
re&lily separated fren s faotlxasXie eeXutlea of t<:o {*>) oold 
e a t e r  e e l  ■gilaidXoo* I t  vie* recaps txX iL  u l  iV x  e e a t x e  
an ! e x t ty l e l e c h c l  a x i l  o p t ic a l  b ; p ero  end th e n  iloa^r:i.xr:>:d v i l l i  
f i lm ic  aibU eehlori®  oaid* S e  Hfcc r a t a l  (* ) ibCrcp c*i p v i t x l a t e  
was f l l te r c X *  d ric-J c a t  i e e ry  ;XaXXI sod f*\-£ e c c tc a o  v l.aa i t  
ha I ;‘p* 1C?0 — 1CC°*
S o  f i l . t r n t #  m l  wcudlaya from  i i ia : Xeaa c j ls lX e  
cpliifdiii®  s a l t  q£ tim {$>} s a id  c a t? a  n e x t c ^ x e a t t r i e d  s sa  
te e a s p e a e d  w ith  d i l u t e  fc fd re e h le r ie  &eid*'\ S o  l l t e  r a t e d  - 
c t u r l l ?  Irp ira  (»} h yd xp ya  ih t l s l e t v  wa e ^ s t a l l l h c d  th r ic e  
& ec tac t i r t e i  t p t i a n l l g  r ’i r c  (~) iydro^os* ;?,it;.&ldtO» >r 
167 .^•**• v a t  o tto iiiocl*  ■"-
.a : ■ ■ c tp tlc  IXy a a tiT o  b**disoStpla sd rx& oaao ia t l i t r e  o d ta le t i .  ■ 
fey feyero lysi::c  t h e i r  o p t i c a l l y  o e t l? e  a o i l  p h th n la te a  w ith  
\ *  «* d i l a t e  agacvaa eiLo x l i c  c u lp tu r io  a c id  efc ?0® f o r  155
juSIvl «»^Sp
~ 67 *»
I t  !3 Iintor-taix;;; to nota that cx ttesllf aellvw
esdrafeoraolrx esc*? {*} ro ta to ff power in  w i e  mtvm%& mid
(**) roister* pccsr in eaoie other ©olftsits and also that they
star {*) ret story pOTor in H :M  of «vr« raireleocifess and {*4
Jxfesfcay paves IB Xifght o f other vsTdtagtlx# t ^ le o l lr  aottTO
ai£iat!d?l@sdsoM»ti3lii l2ftroi:jQa plithaXstao fa not a t o r i V e
anax.cl feparicat# .. , :
ifeim #fpal iisomts of o|jtt0sXXy far© {*) and {«*)
n i  li^ lifixtliy la^  wmm ts fsst iM
allowed t e  atf! petrelaiis*
t !x  cupxiela  l a )  tp* 171° -  1720# !*©* I t e s t t o a i  w ith  tim t o f
tlx  oiiylrsX {*} l^sreaBu phthaiate* 4 solution of th is
tsffretxa phtbslet© In see ton® fcai 1°  ^ t  0*0#"
. . . . . . I ) . -
.. . iia llfe ir l#  d   ^ i erpaX amount® o f cy tlcsX ’y r a x  
k  dl xirbXaxloslx to afetetsxt fey t^CrcXyolx; {*0 &* * (•) 
If^JtaotfeyXaraimfeossois fcpfixipa pM teX atca ocre M xad an! 
allowed ta ofyata illse  fm a ^thyXeB® ealoviXo oat iCt:aXe~a
the a r a t a l s  t e l  gp*, t&S0** i§ f 0# i*e# l i o - t l c o i  w ith  i o f  
the o r l g l » l  (£) 4^M^thyleminob0ia^3ih* A c s l i t l a i  o f  t u a
go©
4 « * ria t;y X r  P o .fe  a r  P a  l a  r o b  one feel l ^ F "  £  0*0*
■ ■■ ; ■ $ ' -
.Specific ^trP  ep pm^rn of optv ,P y eetlv® 
li^lsatfeylaratBOfeasois fcylaogca phthalates m y  o f  ■ ■
tbyl&iiiaofecMalm  a: talked from them fey Iiydrolysis are 
Siier in TcUo XIX* -.
-- • ;#|t * / ^ ^ j^tX
C y c e i f l s  i ?o t a t © E y  p o w e r s  o f  q p t i c a i l y  a c t i v e  t p ^ m e t f e y X a s i i i o * *  
e n d  t h e i r  f e y l r o g u *  p f c t h n l w t o s  l a  a c e t o n e  ( i t  1 ) ♦
„  ' * *  *"* f o
Cafes 1c &co ’ Solvent : 0 • i  <&¥***
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(#} ietfeylemino- ‘ Acetone 1*00 ’ # 94* 0
“b ssc o in  hydrogen p & th o ls ta
ijW v o r .j TiBicif '>»riwr i r * Tiir.^ i» iW rrifi»i»'.iT# riTiTiw~iT|T ^rv r i r T n ,~~~Trri,. ii.iVf fi"in |in  1 r t m r  ■•■•-‘t r r T - - r ~ m r - T r T r i — r ^ — ^ i v v ^ f i^ -r ~ r r
{-*) 1 'K X x ily lx Jn ia* * '
© iyd*v ' cn p L tb d a to  ;; A cetone 1*00 ■ ** x ,*  8
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4 **Iixcthyla:::ir;0  fecn&oin
ofetaXoC (t)C Q ia  e a te r*  A cetone ' t*€% **21*8©
t ’:y 1 txiino tc a ^ o to  . ^
o lta l l ie d  T ax i (~) v o id  e a t e r  Aeetee© X*06 #22* 5®
i*»tiTin[PU<*.nimnifWK!i^r#'~l'l,w1 roma.jw;weta«
' ' Ttm close agx 'a,&n$ la  t v a lao e  of the rotatory
pmmm o f  tfea’ {* J n {«*) tybxo  on p h t l i s ia te s  and o f  the . f r e e  
b o n so tn s  o l t s U c ,  " them  fey « ^ i r a l y s i a  re n d e rs  I t  probable
t h a t  o p t i c a l  p a r i t y  has beoa ©eliie¥ea*
Vhe o p t i c a l l y  .a c t iv e  4**Allsetliyla 1 nobons^in hydrogen
mtf .
pfetielBtas laeiting fxiiitti s lig h tly  Imms* th m  i lp t  o f - (£) 
fcpdropm  X**t th o  r r X t i r g  y c ln la  u e opto c o l ly
®0
r.'*
#■ * f rni: fc<^ Itoetl^ li3Qlnotenac4n® o^ttradi fir . V : m  b j  cciiX
r d r e ly s i s  w ere s i t e * t i p  h ig h e r  
r x A r x b c n e  j i n *  e x  e U x v n  O o lo v ?* *  ;
t i n t  OC ( t )  k -C d m t.r jl'
IP'^
l|^^!aCtl3yX€g$lllllfeQllSClla 
l l ^ r c y n  ,
■$*$ . 167— n o 0 i f f  ** 17
r:p# c f  ihr ** ? ieclb *  roi iso l~ZLixtojdx y;M:mioicz  ct/fcntncd
fier. Ue crtlceiXy cctiva aeid eater© v a© 1Cf0 - 1CC0* vlilo
ifco t:p# pf {£) fe^iirxthylrj:Xnotei&oln vxs 1fS° -  159°# when
rocipytrllleod from cctlyXcoo chlorlda cm  pcirctcm $ ctil
^ 164®* i?tea reaiysialXisM ffmo ©tlieool# Tfeo c -wirol
srysto lU -C " 5 1 c lu ste rs  of errxXX noosloo ffeon ethanol asn In  '
d e b :  eto fen f: s i  dhrlcrx erlorllo rrP yetrxXo :* ©tm 
the certiaeX with eip* 150° ** 1t;i° ia r r  a tdib tfe® eertinX 
with c.r# 113^  ** 1CA°$ tlx rdrel rp* in . ot Xncrel feat reeves 
t&m ICO to 1C3°#
f ix  spec ific  ictehr>ry g x ro rdo f (*} laataofeessoin
feyctroipa ' pbtfeeXet# eact o f -optically- active !—div^t!tdraIn:feoss.sisis 
cMaXrccl 'from («*} 4^ if>^t^ lax;inoiK?naoi£i %bt: dir to fey
aeld feyilrolysia or© i^cudd in different solvents for. light 
o f  d i f f e r e n t  w sto  n t  { * *^ 0  $♦■ I24& iz£)
■ ■ ■ ft:mm srn w iie  v e tla t ic a is  .In m tatm y potm ix  in d if fe r e n t
$cXwmMp vtm  efe Io rii% . e i ii* f
In  ti© mm &t C#J .lid.js»|pa pM lm latt*
it to Intoxnostirt;-: to mio that ootleeXXy active
I -1 L  c t :  r lc e J e e tw * x X s  t y i r o w s  i d i l x l  t ? f a  r a  {4} r o ta to r y
pmcm tm p y r ia in e *  . e th y l c h lo ro fo ra
«ud feostoaa* feat ©txws {^Jretn feory  p o o ®  i s  ©arfess d ic u lp fe llo
in  if f t r t  o f  t iffo re u fe  wsvels&gtfest n b t lo i  i t  s ta g s  (~) e o x i  r
p o ro r  f o r  > «?»*« cod (♦ )  r o t s t e w  pow ers i 01 X * x r* *  \ ?^ x
end Xju*?,* la cotlylcno cM^ rido; rad it etoro (~) xctntory
p cx e re  f a r  ^  r*,^ . Xr e^** X f M ^  eaa { 4  r o t a to r y  p x x m  I n  fewdn >;x* p u w  * *
in rdooiol n c o t ie  ocfel# Sisilitify tta e p t ie & lly  s c t iW
fe—Ilx c  >l ts-j., tp l-Oi ^ e n s o ia f tfe ia in o d  f i m  ( 0  t a i l  si® l i a i s e d  psfeeiaspte
tyJratcn p t t t a l r . t c *  tv .ovt® th© ©jspoiiiiii c o t l e s l  fee tev tM r*  ■
* tI n ta c ta r lo t ie  d irg:g  x 9 vex {#} i t a lr x io : t a s J v t a x x : t a  
t a t a o i t a  t f e t tx f c te  e ta  f o r  opti^A\$ * i f i  
ixentas* ottr:l:::I from. {-*) IwMmym
pbtfealeio tiivs toon conatimoted mod nix? gives is tim 
erpc:X s s d
<♦> Ii^ tip fcii5 rl.italsofeesso is tiv l.fegsx  p h th s la ta  t a a  t x e  
©bfalfset fey tmctlmyaXL ©ffstslllsstiss of Its. ipioidim salt* 
vs 11c t  { -)  li- s ise t! :y ls s lso fe sn s© Ia  to f t r a is n  pfettiiiltil#  fees Loos 
c t a t a r x l  fey f r a c t i o n a l  e f y s t a l l l s s . t l s »  o f  lis t  c p t l e a l l y  i  par©
«> 7 1  ~
feftroiisii oatattiaA twmx i£xa m^m aalaMa iv&stim
i'C tic ftXcni: i&&' salt#, tn V'*o t lr c t  m m § tlie
4 ~ c i n r p i i - s  2 *o L, d  1 ^ 1 " ^  * 7 ,**
■ ' :-.- • - '3> - ' ,
milst la tbe t‘v^:ii €&&$* {«►) ii^ aiiagifefii«iiiMts©aiai:ri
I'^iroccn ptithottto r&d |c ? c j^ 0 *» S5*!l9* jzs cS£ii*v?*
'8
(O t,trie Jrn>ii;inria !: ?:nj a etirdscl ia
ftsQlicnal of lci it:pj,%® sarnie* had
fpcj^° +' §3*7®* Binm them  is a elcnae ££ropay;t i s  tao■ .- . -.‘ ' lft^  - - ;? '., • .■•:•■•. :
Taleos oi1 ih rotoW ry p.mom at thx i;n1ra::ea phiiclsfcea 
oitair.oi b?; t$o cUotirntly dXfiomst procures it e«. *.& 
■oncerfi«n&7 r ^ i e i l a  in i wm ileal p c t t i t f  tiecs ions resafeacl 
in4i proec "arcs*
m *$4% *#*■
. , Ji-iietiissgtiecsoto ( t m m  v . t r . ^ 1 : Jvis;} c*a 6® eoifrartea
to  I*.*«£®tb0a y to a s s te  { la s s  s t a b l e  i m e i  by lav esaiheiss**
L i l i r iU J L r -
liMrct: 'jz~4 '-ic-r-s 4  a  {;tvc ", tins fieeoagr-effiipeaal r e l a t e s  to  
the JB sn s f le  fcesgoioj th e  A saas? eoffipeaai eats fee t a « s l c s t a d  
to  the teomo fee tea® ,  shirts, eaa' be fefarsiyesst to  4 #«ffi®tfeo sy »  
triseein Clac& 6 Ms, «!• A*C#8* 1532, 3012f; jrci&lcs, ■ff.A.O.S.
^2'4, i £ , r e ,  1137s r m »  ja* 3ce*&),
5n
i i!i.c i'»n ,ca»C g i|l ,i5sa i'i)«Go.e!i£ ,C |4 ||i.03s»
JWsathBSS’fcesiSoia
-   - -  - - - :» ^> IA *ca*aor, Cc?5t,C:.'0 ?lj*eo,0!©Ii»S6I|..C I» .
4 1 - c s t ;  , rtsybo an© l a
f V*«*
*;-ca®tl\ : iu In €os?#rtsS to ttm axtae sol 1
I*c\-acc3 to  tOa e o i^ g p o f i i i i i i j  fs&tno a i r 1 #
:Gsl<isM m  o f  r   ^ i f r ll li  e g i r a r e  r i t e s  t t e
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a  l& to s c 9 vM eti t* c * t +.1 ^ l i a  n i tro m t ciotd isl?©3 
l&f*<; jd *iassftcacc? it*«. •,. {_*3* & ItSs*, ^*JW\si§*\| f^pO|i JL3*
1231* **# t m $ 1333* l i f  W « *  - ©f a l ,  J«0*s*
i ; j t # C C | 1954* *936, U *  iC h  6 7 0
x *,#w c a *v * # v ^  * sO x » c># cq
, ' SM* .
f 2 — ’» . .  OjIG&I* C U  C'!^,G':c I .: .; /  .£; ’. C ^ .O S e*
' W 2 : HH2
^  r  .  eo .C 'S ii, c -  or**
: ; ■ ' TU  ^ xm ilm l WTtt u;c&  t.> prcfpsr#
I t  0&&: to -  ©I30;l tft t i t  I ’STj IvQS thO 'fhlXOTing SiS£PSf** ." .
(a)' ^sm ’e m im  &f tel© ■:-
|lj| v C©si?ersi« o-f -clasGsi^ensolB la ta  tis^aa teiane*- : ■
(&) CQm^palim o t haim® tn%$ %t^3llic^qi^ex4'3oi2# ■
tim mm fiis0 itia tlies# stegpt i t  tv., :*«*
(a )  ;? I * l ~  c y - . ; ^ -  - i , j  ^ r ^ 'r r t  - t ~ i -
i t  i s  fm©wn tfo&t ssstaastrieal l$emmlmQ$ wlmn treated 
v d ts  ecu t a i n  uatrX a cmi a o r ta  a a t o  f j t i t r d lo  t i t t o a  jr lo M  
dooo; jdcns *lr.3 fxlrl'i* t o i# 1 C1 * H2# 13,)| cat ts^o I'actoijr 
'fef S&€& ancl Je iidB S * I** 1329* JH* 2 1 I3 ) |-  t o  r e a c t io n
«* 1% -
ill W m simple totot'to of to
oXotolie fro a1 <. X * of t&e teto- aXootto to- to isatotos# 
i t t m - T }  «*£*>** ( k atoiuu 3* *% itcticcX ♦ toads ct* wit ;*ic •** 4j* ■*'
p# 506) i to o r i l n f j  t o  i t o  x r a e t to i* *
I t o i l  •
■■; j t o n t  tfstrfgr f m r a  n ip*  to so te n *  ifea o f  i »
mspmnirienX. Mmmim t t^totfefitoiitoEgaiii o»a p^ Xfatoft** 
si^ sD^ ^^ XartoiiStlOt t?7 ceasa of tls iM ttootosatod 
iftotoXorlc t e l l  ua ctoo/ilto (?7:totof tto: A ;aaoXcr;f 
J*A*i*S* t350# i£, UD5* r^rMns Xltof 1331* 12* 3119) to  in 
r^ c *  cc>no t o  ts e m a ito  t e t o * ®  a n a l n s i *
tooi totonarpir saotii tins rctooei. wll& tlir end 
etna n t o t t o l  t o t o d t o i d e .  asi<t itom t %IJt ,p^atfeo.i5f&eafs4. 
p'totz;! Xtotra (ip# 973 ** 53°) m i  f Sfi IfeaarX l  
rat* ac fto#  X9 0  ** <*v*> ta ro  o X to iffd * • i t o c in s  i t o a l i t o  f t o  
first looter {op* 95#D°f caapf) in atoit Ii® $t®M eml 
ia cccp  Cct?* ??°) in vcvy Xcn $ <tl C ^} %  tlse. sarna m ll^ d *  
(<3toCto** 1952* 22# 1155)* I t  In e a t o t o a f  t o t  -fey m s t^  
tto saoa rxtbod* rieirito 14a fof-Ato-S#-* 1931* 25» 1 3./ 
r r p t o c a  a  t i o M  tc  £?3 o2 i t < t o t o  t o v r  { p* S4°) t o  i s t o  
Of t i o  ,vO IZ.mrJm
wit C*i
ft fa. |»* i'ii, Is* €*# S# /t* .** i*-f
CD C iD
V  * l * .  " r  i ’ ,1 c r  U r  a i r ,  l i f e  r  c r <  - w n -  t r  t <  a  i n r ; l m  
crv.n fiwsi a islsteps of tm  §MMms^mB i^t^B fmm (i) era
(11) £3 olrrfer '-fetal In fea eats of fte i f^estfea of
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T his view  was confirmed "by show ing-that when a u th e n tic -4*— 
m ethoxybenzoia (tip . 9 0 °- 91°) was h e a te d  w ith  p y r id in e  and 
tr le th y lsm in e  oa a steanHbath f o r  kO m in u tes  and th en  
l i b e r a t e d  w ith  dilu te- hydroch loric acid ., th e  p r e c i p i t a t e d  
b e n z o in , : a f t e r ■ r e e r y s t a l i i z a t i on from e th an o l,, had rrxp• IDS0 -  
109° a lo n e  and when mixed w ith  a u th e n tic  4^ ethoxybenzoin#
In  'this-" c o n n e c tio n ,  - i t  may: be m entioned th a t  th e  ■ le s s  s t a b le  
4 * -me t  hoxybe nzo i  n , 4 * -&ime t  h y l ami nob ens o i  n a ad 4-chloro-* 
4 *~dimethylandBoben2Qixi a r e  -converted to ' t h e i r  more s t a b le  : 
iso m e r id e s , by tre a tm e n t wi t h e t h a n b l i e  "po tassium  * hydrox ide 
a t ' room tem p era tu re  f o r  th re e  days#" ( le n h in s ,  J* A#0 .S *, 1931,
- 3 t 1 11933, ©5S#: 304$; L u is , %  G, S #, -1932, 2 5 4 7 ). - ; 
ir I t  has been found th a t  4* -me thoxybe nzo in  does not
ch an g e ' to  hnm ethoxybenzoin on g e n tle  w am i ng wi th  p y r i  d ine : '; 
and t r ie th y la m in e  f o r  3~5 m inutes • A cco rd in g ly ,
4 f -me thoxybe nzo in  hydrogen p h th a la te  was p re p a re d  from  
. 4 fH!aethbxybenz.oin as f o l lo w s : -
P h th a l ic  anhy d rid e  was d isso lv e d  in  b o il in g  p y r id in e  
- and the  s o lu t io n .  r a p id ly  coo led  to  ensure sm all .c r y sta ls#  
C alcu lated  amounts o f  % f-m ethoxybenso in  and tr ie th y lam in e  
were added fend th e  m ix tu re  g e n tly  warmed f o r  3 -4  m inutes*
The r e s u l t i n g  gummy mass was t r i t u r a t e d  w ith  an eq u a l volume o f  
ace to n e  and th e n  t r e a te d  wi t h  co ld  d i l u t e  h y d ro c h lo r ic  a c id  
fo llo w ed  by w a te r  when ( t )  4* -ae th o x y b en zo in  hydrogen p h th a la te
81 r-
sep a ra ted , T h is , a f t e r , r e e r y s t a l l i s a t i o n  from m ethylene. : 
c h lo r id e  and p e tro le u m , had m.p. 152° -  153°. Whan t h i s  
a e l d -ester-w as m ixed w ith ^ -m eth o x y b en zo in  hydrogen p h th a la t e ,  
( o f  ,m.p. 1 5 7 ° -  15&°) 9 the  r e s u l t i n g  m ix tu re  had m.p* ■
143° ~ 1 W V
Non-formation o f suIphone from' 4 f'~methoaybenzoins -
I t  was found 'by"Kenyon e t  a l*  ( J .C .S . ,  1942, 6o7) 
th a t p-m ethoxybenzhydrol, a compound very p ro n e  to  a lh y l-o x y g e n  
■ fiss lo n , due" to  th e  p re se n ce  o f  an e le c t ro n  r e p e l l in g  group 
(-OOHj g ro u p ) , r e a d i ly  form s a  sulphone on tre a tm e n t w ith  
sodium p-toluene. su lp h in ate  s o lu t io n ;  in  marked c o n t r a s t ,  i t  
was ob se rv ed  th a t  Uf -m ethoxybenzoin ,  even though  i t  c o n ta in s  
an e le c t ro n  r e p e l l in g  g ro u p , showed no in d ic a t io n  o f sulpliohe 
fo rm a tio n  w ith  sodium p - to lu e n e  s u lp h in a te  s o lu t io n .
U n fo r tu n a te ly  a l l  th e  a t te m p ts  to  o b ta in  
d ia s te re o is o m e r ie  a lk a lo id a l  s a l t s  o f  4*ntnethoxybensoin. 
hydrogen p h th a la te  have so f a r  been f r u i t l e s s  and hence no 
fu r th e r-w o rk  cou ld  be done. N ev e rth e less , d a r in g  th e  
p r e p a r a t io n  o f  4*-m ethoxy benzo in  and i t s  hydrogen p h th a la t e ,  
some new r e s u l t s  have-been  d is c o v e re d , and new l i g h t  thrown 
on the mechanism o f  the r e a c t io n s .
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P re p a ra tio n  and A ttem pted R e so lu tio n  o f  .P ivalo in  (hexamethylaeefcdg
P re p a ra t io n  o f P iv a lo in : -  .
■ S ta r t in g  .from t e r t ‘butyl a lc o h o l ,  p iv a lo in  was p re p a re d  
as follows*-*
( i )  f e r t* b u ty l  a lc o h o l was converted to t e r t  •’butyl c h lo r id e  
by means o f c o n c e n tra te d  h y d ro c h lo r ic  a c id  and t e r t • b u t y l  
magnesium c h lo r id e  was ca rb o n a ted  and hyd ro ly sed  to  g ive 
p iv a l i e  a c id  accord ing to  the method g iven  in  O rganic 
S y n th e se s , C o l l ,  V ol. I ,  p* 524* The r e a c t io n s  can be 
re p re s e n te d  by the  equations*
P iv a l i e  a c id  was th en  e s t e r i f i e d  in  e x c e l l e n t 'y ie ld  
by the fo llo w in g  procedure*
A-mixture o f  p iv a l ie  a c id  (1 mole) and ethyl a lco h o l 
(3  m oles) was h e a te d  w ith  methylene ch lo r id e  (300 c.c ,-) and 
c o n c e n tra te d  s u lp h u r ic  a c id  ( k .0  c . c . )  under r e f lu x  f o r  16 
hours and then  a llo w ed  to coSbl. The s o lu t io n  o f  
e th y lp iv a la te  i n  m ethy lene c h lo r id e  was s e p a ra te d , washed 
s u c c e s s iv e ly  w ith w a te r , sodium bicarbonate s o lu t io n ,  w a te r , 
d ried  over anhydrous ca lc ium  c h lo r id e  and th en  f r a c t i o n a l l y
MejC.MgCI + C02 ---------* Me^G. C'f'
0 H2O
^ 0MgC1
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d i s t i l l e d  to  o b ta in  e th y lp iv a la te  (B.P* 116° ) .  This
p rocedure  i s  based  on th e  m ethod.given in  ^Reactions o f  
O rganic Compounds1* by iliekinbottom , 3 rd  E d i t io n ,  1937# p»123 
and f i r s t  used  by R*0* C lin to n  and B.C. Laskowski (®T.A,C,S, f. 
19^ 8 ,  ? 0 , 3135)* b u t th e  fu n c tio n  o f  m ethylene, c h lo r id e  i s  
n o t ex p la in e d  by the l a t t e r  a u th o rs . The reason, given  by 
Hie&inbottom i s  th a t  the  ad d ition  o f  a  la rg e  excess o f 
m ethylene c h lo r id e  o r some o th e r  l i q u i d  im m isc ib le  w ith  w ater 
and s u f f i c i e n t l y  v o l a t i l e  to  b e  s e p a ra te d  by d i s t i l l a t i o n  
from “the e s te r  h e lp s  th e  s e p a ra t io n  o f the w ate r formed 
d u r in g  th e  e s t e r i f l e a t i on: ' however th e  can d id a te  i s  in c l in e d  
to  b e l ie v e  th a t  th e  p re sen ce  o f m ethylene ch lor id e  and 
c o n c e n tra te d  s u lp h u r ic  a c id  d r iv e s  the  r e a c t io n  tow ards the  
fo rm a tio n  o f  the e s t e r  by removing th e  r e s u l t a n t  p ro d u c ts  
( e s t e r  and w ate r) from  the f i e l d  o f  r e a c t io n  a s  the  methylene, 
ch lo r id e  d is s o lv e s  th e  e s t e r  and c o n c e n tra te d  su lp h u r ic  a c id  
ab so rb s  th e  w ate r form ed.
C onversion  o f  e th y l
E th y l p iv a la t e  undergoes b im o lec u la r  co n d en sa tio n  in  
p resen ce  o f sodium and on subsequen t h y d ro ly sis  g iv e s  p iv a lo in  
(a c y lo in  r e a c t io n )
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P h th a llo  anhydride  (6*0*g) was d is s o lv e d  In  b o i l  l e g  
d ry  p y r id in e  (4  e*e+) iM  th© s o lu t io n  r a p id ly  co o led  to  
a s s u re  sm a ll c r y s ta ls *  : •■ B m m in  (8*4''; g} was th en  added' and th© 
m ix tu re ' w e l l ' s t i r r e d  f o r  a b o u t ' 5 -6  'm in u tes• ' T rio thy iansia© :
(4*8 c*c*) th e n  added &nd'--agad:rr th® m ix tu re ' was w e l l " '"  ' 
s t i r r e d .  ■ ffte  -m ixture- te e o s e s  and m ob ile  a t  f i r s t  and ' 
th e n  tu rn e d  p a s ty  a f t e r  :5  M m t e s * f t i s v s t i r r i n g  was e o a tio u e d  . 
f o r  5 -6  ■ m in u tes  - a f t e r  w hich th© ' p a s ty  mass was t r i t u r a t e d  
w ith  un a lm o s t■ equal"volum e o f  a o e to ae  mod' th e  r e s u l t in g -  
so lu t io n ' d i l u t e d  w ith  'w ater* ' ;S u f f ic i e n t  sodium  M  c a rb o n a te ' 
© o la ti o s  was th e n ' added- to": d i© so lv e ' th e  hydrogen; p h t h a l a t e : 
formed* and th e  " s o l u t i o n 'f i l t e r e d  to  remove 'amall/©mount© o f  
w areae ted  ten x o in #  fh a  c le a r"  f i l t r a t e  w as'added  drop-wise* 
w ith  s t i r r i i i g f - t o -  th e " -c a lc u la te d  am ount' o f - d iX u te rl iy d ro e l i le r io  
a c id  m ixed w ith  ic e#  fh e  • p r e e i p i t a i e d  hydro* jn  p h th a la te  was 
■removed1 h y • '.f i l t r a t io n *  • washed w ith  am ple-w ate r and d r ie d  oa 
a"p o r o u s  p l a t e * " M t e r  ’d r y i n g * ' i t  w a i t e d  1 4 * 0  g *  s a d ' s e p a r a t e d  
f r a 's ’m e th y le n e 'c h lo r id e ; and p e tro leu m  (tup*  400 — 00°}
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i n  email- c lu s t e r s  o f  m ic ro sc o p ic  n e e d le s '/m .p .  154° -  156°. 
Y ie ld : ,13 .8 . g / i . e . -  9 5 .7 ^ .
■: -0.3635 g# : o f  :.th&‘ (£) hydrogen p h th a la te  r e t i r e d ^  ■■■,; 
9 .3 0  c . e .  o f  0*10211. Haoll, whence M, r e q u ir e s
JS*36o#.-:;> ■ ;
(>). Hydrogen p h th a l le  e s t e r  o f  B-engoins--
cyiinxdine ( 60 , 75 :8) -was warned w ith  m ethyl alcohol-: - 
(3 6 0 .e * c .) and. to  th e  su sp en s io n  th e  (*) -hydrogen p h th a la te  
o f  b en zo in  {6?.*§.;g) -'was -added. - A c l e a r  . s o lu t io n  was obt a in e d  
a t  f i r s t  h u t th e  q u in id in e  s a l t  o f  -the (+) 'hydrogen p h th a la te  
{6i4*0 g) v e ry  r a p id ly  s e p a ra te d .  T his c ro p , a f t e r  . ■ r  
re  c r y s t a l l i s a t i o n  f  ra n  warn n e e  to n e  (600 c . e . )  and m ethyl 
a lc o h o l {5 .c .e * )  d e p o s ite d  th e  o p t i c a l l y  p u re  s a l t  of.• the  
(+.) - hydrogen p h th a la te  i n  r o s e t t e s  o f '  n eed le  shaped c r y s t a l s  ? - 
(63*4 • g) - n p . 0 3 2 ° a .  :^-This s a l t  suspended ..in about tw ice  I t s  
volume o f  ><acetone* .was decomposed by a d d i t io n  o f  a sm all 
ex cess  o f  ic e -c o ld  d i l u t e  h y d ro c h lo r ic  a c id ,  and the  
l i b e r a t e d  (*} hydrogen p h th a la te  p r e c i p i t a t e d  by-slow  a d d i t io n  
o f  w ater*  I t  was s e p a ra te d  by f i l t r a t i o n ,  washed w ith  w a te r , 
d r ie d  and r e c r y s t a l l i z e d  from -m ethylene c h lo r id e  and l i g h t  
petroleum. (2*0° -  60°) from which i t  s e p a ra te s  in  bulky  
c l u s t e r s  o f  s h o r t  n eed les  (3 2 .7  g) mp» 132° -  133° 0 *
*  37  —
I t s  ro ta to ry , powers- a re  g iv en  in  T ab le  IV,
- Ob r a p id  t i t r a t i o n ,  u s in g  p h e n o lp h th a le ia  as 
In d ic a to r ,;  0 .341  g* o f  the {*} hydrogen p h th a la te  r e q u ir e d  
9*70 c , c .  o f  th e  0*100%* laoH f o r  n e u t r a l i s a t i o n ,  whence 
Mf 359*8. " ^22^16^5 r e q u ir e s  11,360," V:. ' w -';:
C~) Hydrogen I h th a l i c  E s te r  o f  B enzoin ;~
- "T h e ' f i l t r a t e  removed' fro m "th e  ’ q u in id in e  5s a l t  o f  th e ' ;
(+) h y d ro g e n 'p h th a la te  was da composed w ith  ic e - c o ld  d i lu t e  
h y d ro c h lo r ic  a c id  and th e  ( - )  hydrogen p h th a la te  p r e c ip i t a t e d  
by a d d i t io n  o f w a te r .  The' ( - )  hydrogen p h th a la te  was more 
s o lu b le  i n  m ethy lene c h lo r id e vthan ' {£) Hydrogen p h th a la te  : 
and h e n c e 'th e  ( - )  :hydrogen p h th a la te  w as: o b ta in e d ■ in. '• 
o p t i c a l ly  p u re  c o n d itio n  in  bu lky  c lu s te r s  o f  s h o r t  n eed les  
(32*95 g) m e lt in g  a t  3 3 2 °  «* i3 3 ° 0  by f r a c t i o n a l  c r y s t a l l i z a t i o n  
f r o  m ethylene c h lo r id e  and l i g h t  p e tro leu m  (k0°  -  60°C ).
I t  had ~ 140.0° (X , 1 |  0 ,  2 .5 0  i a  ace tone) . '■
B ' ;*
On ra p id  t i t r a t i o n ,  u s in g  phenoIp lithaX ein  as 
i n d ic a to r , :  0 ,3 6 3  .g* o f th e  ( - )  hydrogen p h th a la te  re q u ire d  V 
9 ,6 0 . c .c ."  o f  0 .1  GOT?. MaoB f o r  n e u t r a l i s a t i o n ,  whence M,359>3* 
^22^16%  re q u ir e d  11,360*
** S 3  '
(*) B e n zo im -
... O p tic a l ly  pure  (+) h y d ro g e n -p h th a la te  o f  1)611.30111
(7 .2  g) was d is s o lv e d  i n  e th a n o l (200 c .e * )  and I.H#
Ilgl ^ ') (4 0  c . e . )  added* . The m ix tu re  was h ea ted  a t  68° -  78°
fo r  24 hours and- th en  w a te r  (40 c* c .)  added* The h e a tin g
was co n tin u ed  fo r  . 100 hours more and th en  m ost o f  th e  a lc o h o l
was d i s t i l l e d  o f f  a f t e r  ad d in g -w a te r  (160 e»e*)» The s o lu t io n
was a llow ed  to  coo l and som e-fragm ents o f  ic e  were added*
I.'ext day th e  p r e c i p i t a t e  was f i l t e r e d ,  t r i t u r a t e d  w ith  an
alm ost equal-vo lum e o f  e t h a n o l . and; then.' 5% HaHGQ  ^ s o lu t io n
added t i l l ,  s l i g h t l y  a l k a l i n e - t o  -methyl o range t o 'd i s s o l v e ;any
unhydro lysed  hydrogen p h th a la te *  The s o lu t io n  was thoroughly
s t i r r e d ,  d i l a t e d ,  f i l t e r e d  a f t e r  two hours and washed wi th-
s u f f i c i e n t  w ater*  The {-*■) b en zo in  th u s  o b ta in e d  was
p a r t i a l l y  d r ie d  and th e n  r e c r y s t a l l i z e d . from  95^ $ a lc o h o l
from  w h ich  i t  s e p a ra te d  i n  Mtm f i n e  c o lo u r le s s  n ee d le s  (2 .2  g) ,
mp. 1329 -  133°0-; Y ields 5 1 .9 $ . I t  had [«K]25°  + 118 .4°
D
(1 ,1 * 0  2#50) in  ace to n e^  Wren (J*G ,S . 1909, 9 5 , 1533) re c o rd s
120*5° ( 1 ,  4 : 0 0 .4123 ' in  ac e to n e )an d  mp* 131-132 .5!
: o ' ■ '
Hopper and W ilson ( JVG.S* 1928, -2483) re c o rd  [ ° < ] 110 * 118 .3°
0
(1 ,4 )  0 1 .258) in  ace to n e)an d  mp* 133-134°. I t s  r o ta to r y
~ 89
powers in  d i f f e r e n t  s o lv e n ts  a t  .v a r io u s  w avelengths a re  g iv en  
i n  T able ' V. ' (fo u n d ; 0 ,  79*94, H, 5 *£4 c a lc u la te d  f o r  «
0 ,  79.231 H,5.69?£). -
: C-) Benzoin:**
I The o p t i c a l ly  p u re  ( - )  hydrogen p h th a la te  (3*6 g) was ;
: h y d ro ly sed  in  .an e x a c t ly  s lrn X ar f a s h io n .  "The l ib e r a te d
/ { -)  b e n z o in -se p a ra te d  from  a lc o h o l in  f in e  c o lo u r le s s  n ee d le s
; (1 .0 6  g . i .e . ; .  50^  y ie ld )  rip . 132° -  1 3 3 ° . I t  had ; 
[ ° < ] ^ 0 -1 1 8 .3 °  ( 1 ,1 ;  c , 2 .4 0  in  a c e to n e ) .
D ,
• McKenzie and Wren ( J .G .S .  1908, Jg j, 309) re c o rd  -3
mp. 131° -  132.5° and [«< }10*5 -118.6° ( l»  4; C, 0,9232 in. .  i;
  ■ . . D ; : ...........
; ace tone) . - Hopper and W ilson - (lo c* .. c i t )  .../reco rd  rip*... 133° -  134°
 ^ and ~11S.5° (1# 4 ;  0 , 1 .146? i n  ace to n e )
4---; D ----- - -V.----- -- . -.3- , - ................. . ............
Specific ro tatory  powers L°< ] \  t of (+), Hydrogen P hthalate
of Benzoin a t 25° ** 26° (1 ,1 )  *
■ *f* A' b 'L 'E  I¥  """
Wl*Cl — In!* I j WU. I ' I
S o lv en t
M ethylene1'
ch lo rid e* "
i;
G [ °c 3
5893 •°^5461 1 ° 0I 5086
l«c -j. - J
435Q
2.50 + 167° +229.6°
213.5
* 290° 
272
+ 489.6° 
460P y rid in e 2*00 176.5
G la c ia l  
■acetic -wi-/
acid*
• ■ 2.365 - ■ 169 206 259 439
Chloroform'- 2*50 ■ 166 204 257 - : 436
A cetone 2.54 ' 140,2 175 216*6 j  375
99% Ethanol j 2*52 140 172.6 : 215
...
370
The (+) "benzoin hydrogen p h th a la te  was too 
s p a r in g ly  s o lu b le  in  benzene and carbon  d isu lp h id e  to  
a llo w  o f  a c c u ra te  p o la r im etr ie  determ inations*
<■» 9 1 *’*
(i) Hydrogen P h th a la te  o f  B enzoin from i t s  o p t i c a l  a n t ip o d e s ; -
O p t ic a l ly  p u re  ( 4*) and ■(-) hydrogen p h th a la te s
•| •:
o f  b en zo in  ( 0*13  g each , mp. 132° — 133°) were d isso lv e d  
in  m ethy lene  c h lo r id e  and l i g h t  petroleum  added .
40° 60°, ■' The s o lu t io n  d e p o s ite d  bu lhy  c l u s t e r s  o f
sh o r t  n e e d le s  which had rap. 154°-* 156° ,  and t  0#0V
I--- D
(lf....1 | 0 2*50  i n  ace to n e )
It) Ben z o in  from  i t s  o p t i c a l  a n t ip o d es; -
'h-Optically p u re  (+) and ( - )  b en zo in s  (0*15 g e a c h , 
mp* 132°- 133°) were d is s o lv e d  i n  e th a n o l and allow ed  to  
c r y s t a l l i s e ; - . f in e  c o lo u r le s s  n eed le s  s e p a ra te d , mp. 133°-' 134° 
and [<*3250  + 0 i0 o ( 1 , 1 - c ,  2 *50 in  ace to n e )
Specific Potatory Powers, ' [ «  ]J\ O f  { 4*) Benzoin a t 2$-26°(lt 1)
01 SO I S i
s c e t l e
mldm
251 *6I e th y le n e  } 1 
c h lo r id e
C hloroform  f 2* 21
E th an o l 2*
llwtl***!*
118*42 « ; 50Acetone
0 9 * 599* 5P y r i d i n e  ■ I 2 * 0 0
A solution of ( 4*) B e n z o in in  freshly d istilled  pyridine 
suffered no- loss In  rotatory power m en  after keeping for 7 
days at room temperature* while th e  rotatory power o f  a  s o lu t  
ion  / o f a ,{*) Benzoin hydrogen p h th a la te  in pyridine graduilly 
d im in ish e d  on k eep in g  a s  snows I n  T able ¥ 1* The r a t e  o i 
decrease was rapid at f irs t and then gradually diminished 
with time* ■
-  92 A
Benzciri
& ). i.1* *
1*0ss is. rot&torsr |)o«cii? ©r e  oola ttos o r {*). tmmtn  
iqs?ai©c^ :,ia 4 is tiH o i. w fM to r  a t
ro a s  teo rm ^ tu u m  C^y3** 2 (>a } 1 °* %S03 C^# t #  0*4*00}'
o - "i . f ° * i** ^ ^  ■ ■■■■■*■ i'J2v3
ft- . ■ : 176 .5
£5 y , t$ a
£ . ' 107*5- ■ .-
■ ■ 12Z : .... ; .. 61i  . .
■:.;.■ 1 7 0 . - : .  - / m s  ■
. : Sii i : - 5S : :
4,.^  ^ ,.., -y Y \
Y Y 515 ■:■■■ .;■ ■■ ■ £4 ;-■ ■ : ■ -■
■ 355 ■ : ■ .8 2 .5
J23  -  ; . ; i f  ; ■••
YY .: i A  Y 17*5
■ -SI# . ■ yyy ; . ‘j e . f ,  ^
’ -  €48 y y; ■ .. _ • ‘ y ' ' 15 ; ■ . ■ ...
ilio  E o la t io n  sms to o  y c llsu f c f ttr*  Ci D to- 
f a r t h e r  m c m n io  p o l a r l u s t r i r  oea5lx< x#
* t o  s lie r?
I:i3tc-sJ of raise; iiva aid  n itric  cold z&ttocLp bcnsrll 
res prepared frex (•#*} arid (**) fccnscdla i>p copper eflpbato «*'•
I retrod iplrca io ©r^cnic spntbe3esf IT I*. £ (1326}«
/v r l a t a r o  c f  copper O Jlph& io, (2*0% £} p;zri t l m  {2*0  c) 
end refer {1 e*c*} ten beaiod in s f tm : fitted  rlib  a roPles 
cenprsoer m  m e4eez;batb t lib  B tlv r ti:  ix i t i t  ooXatles naa 
e x p /le le  eej ibra (*} fe se e ia  {0*9 c) cfixJ# roatiS£ reel
etSrrisp rue eostloucd ibr 2 brara* 0-rr r rest i n  zderfurc 
&*ecrje Cctli c ivan  in  cslsar an} th e  tio lto n  tonsil b x o l  tha
upper luTcr#; iitej? online* the eerror av ia te  **-p7tida:e 
ooletlcir t/as closest 1 esd tbo to u z i l  wasted eitVwaier msi 
ttieis bested wittr 2 e*o* ,#if toy - Jyftsr ■
coollec, tbc icncli fm:i t i l  terra* wasted witli driol
an! ix e rp tta l i is d d  freei eez?^  ^ tetreeblerldei . ftitasr. t2eeile%
c$. J&°~ Of0 (0*65 £* i*o* 7 n  ?le&0# its  ©cOatloa ta
eeotsne m  optically I 'Ottve aiil-lt taswed fjecelive fcf;Xirv;fa
§© Str . ,;., . .,. ■ ;. 7 Y -; . . . .■ , . ; '
•. •. Tlry rjottod i s  .U*oca »a tbs oboor^atici; e f  r;» f lo a fe r  
{i\ru| HZ 2 f 2H» Ct ot~noto) t i n t  hem nli: roXicea 
xelltr-/$  SiXitioJ is  ila eali.* -Bespat elllECct fcc&sil ;■. e ./ 
oitalsca t?; ecprar sulptato *• j^rrMine satsod yUes joopatire 
l\,l2.izc* * toot; ra ils  Hat cbtalrel i?/ the s i tr ie  eeiJ me lb el
g ite s  m positive  teal*-.. %  flic n i t r i c  acid oa ife ti^n  :
- ■
i t  i s  d if f te a l- t : I# obtain a. prodaet fro# fraia.tea^in*.- f b a , 1
■pXcll la* t ;n - t i i t , l e  eeid uotbod ia  generally &bdu& - [•
: - '. ■ ■' ■ . ■ - I:
i b n u  with tbu capper amXiotate ^pprl£me i;;eil;nl t t e  f le M
f e l l s  to  cppramtcmtcl^ 7IM3SI*. , : -  '
. , ; r r r ld fe e  in noX<«,SoX in  tim fibersBotfiod a s . i t  i t s  f
t t e  p s^ a ip ife tlaa  o f ©sila* i s  mot. ©a irola'tilo  m
totmmia . ac ts  m  n p a rtia l, so lven t, f o r  ilio tomoio* 
Fensil.*...?* iXsfly otfeinoa fro... th  (<*) bemoin* sii..
o^tiC vflr. ififiotire*. ,:. , . : ..
Z.ztriL :nic m% tLo feXIroX^la of tt.o Lzez-ejju pLifaist.o o f
- ..................................—_______   - n m r _________________  — _______
It ©Ifelnnr^ c.porlwn ;fe m i  n l a  iu a z .m t i l i  t b  
fdiXAest;-con&Hlo*>s arCu* ra lao  toxmoim L^difigoa r b fe a l  to  '
9 wdld under;:© fefeoXpois a t a i c m n t l e  rate* IX f e l l s  are
as f:X2or;o:**. : ■'■ "■ J 7 ‘: ■ " ■ f : - X ' :- Vfe
{ i )  {&) Ibdro^ari p XLrir te  up be; .a in  {1*0 t J  was warred
wife: 10 e*e* of SC$ tfel oa<l b» allowing to© oolatlom to f:
. ■. . . ..--.- .-.-■.. ■ , ... i
f e r  cnvBml cXr% I t  dcjK^iS J  c -p c t-la  o f  uacfaagO'l tgxrDgsei ; 
i  a  ^ ~  _ :
(it}  ’ i t )  Iipdroesm pL tfelato  of fensm lfi (2*8i g) ran g io so lv c c l
-■'.... - _ . •- . .- -.  :■
in  3*£ nleobal (i20 c*e*) ami (16  e»a«) adloj* too j
eolatlCT'W3.0-kept in  a eorkM ' fXaslp iso&ib* b ftor ona ■
m ostaf, tins s o la t lo a  was made .a tooat n e u t r a l  t o  m ethyl o range 
by add ing  sodium  b ic a rb o n a te  so lu tio n , clropwise* ^.oat o f  l i e  
e th a n o l w a s .d i s t i l l e d ,  o f f * v On a llo w in g  th e  s o lu t io n  to  c o o l* : 
I t  d e p o s ite d  c l u s t e r s  o f  f in e  n e e d le s  which were t r i t u r a t e d  
with, an  eq u a l volume o f. e th a n o l and th e n  sodium h i  c a rb o n a te . 
e o la t io n  w as-added t i l l  . a lk a l in e *  f h e .c l e a r  s o lu t io n  ■ 
d e p o s ite d  c r y s t a l s . o f  unchanged hydrogen pht& alat©  a f t e r  
a c id if ic a tio n -w ith  I c e - c o ld  d i l u t e  h y d ro c h lo r ic  acid*
;Wtiem tli© above ezperisK m i was re p e a te d  w ith  o p t i c a l ly  
a c t iv e  hydrogen . p h th a ls te *  . th e  reco v e red  hydrogen p h th a la te . 
p o sse sse d  i t s  o r ig in a l  o p t i c a l  r o ta t io n *  ; f i l l s  sh o w s.th a t 
a c t iv e  hydrogen p h th a la te  i s  n o t racera lsed  in  p re se n c e  o f  
d i l u t e  • - .
{ i i i }  {£} ilydrogea p h th a la te  o f  b en z o in  (C)*?20 g) 1b 95f§ 
e th a n o l • ( 3 0 .0  c*c*}- was islcen in  a . 5 0 .0 . 0 * /f l a s h  f i t t e d  w ith  - 
a  w a te r . condenser and h e a te d  w ith  10 e*e* o f  0 *511* HaoH 
s o lu t io n  on a . s team b a th  f o r  one hour* fh e  s o lu t io n  was th a n  
d i lu t e d  w ith  w a te r  .and th e  p r e c ip i t a t e d  c r y s t a l s  were f i l t e r e d  
a f t e r  two hours*; washed w ith 'w a te r  and! d r ie d *  , f lie c r y s t a l s  
were i d e n t i f i e d  a s  benzoin*  m* 1.330-* 13k® a lo n e  aad  when ' 
m ixed w ith  an  a u th e n t ic  specim en. -
; - 2,. above ex p eriiaen t was th en  repeated , w ith  cm o p t i c a l l y
. a c t i v e . hydrogen p h th a la te  o f  benzoin*  b u t. th e  re c o v e re d  b enzo in '
v m  c -s iico lla r Issaetiv© i s  soetoB© m Xstlofi*
■ . ' I f  I t  r®«i$XteI s i  IM s  s le e p  t i n t  TieKa&slo a u l
(2 3 e « e lt« )  n o tlro  i  u  f© rco e s  i t- ;M  r s e o n io s t im  j
i r  a i col a  M o c 'lk & tim  so lv it io n  t& s u* i t a u t o r w i o a  to  tfco ;-v
e s t d i t i  m* a (cl) » a Col)*  pt*.." .: .*;. . .
0 0  C )  V : ; d p i t  t o l a  to  (1*5 &} 51T othone-1 { *. *rt ?
trao to  e t c !  r / t tu  ©sail©  m i d  ( i f  i n  15 c*e* n a to r  £>2?
In a r a  on © u to ao  bath#  t o t  th e  plnh? In to  was ¥
t^ d rc l^ a e c l t o  007 © ppreciob lo  e s te s t#  •
(v) I t  m s  f h ^ n l  t h a t  {&) li^ K ig e a  phth©£&te o f  iB s s o in  :
*&& Btm2&  l i f M r o i f w l . s o l id s .M o e ir tn n s ta  a a lu tM o  a t
u o  end ic$lO .ly os » an  p c p c s t l s c  t h i s  c d r e t
tfitfc  © ptieal3*r s c t i m  a z lc o a m  p h t ln le to ^  i t  was f ^ a o l  t h a t  , •
th e  to n s  i n  a t t a in e d  m ri p a r t i a l l y  r a o a e ia o l  v;Loa th e  w ^ r o lp o la  "t ’ 
tras ma*Pim<% m i  isi roota t a r p e s n t ie e  tsa l Mf$H3r im c a a isM  x$mn 
f i n  t® € ro l^ s Is  ®as a l t e r e d  to  se en ?  ©t fcizjbos* • | j
m  sh o to  b e te r*  ' •" ' ’ • • • i|;t
“  S ' ) :
. . i t  I:
l l h l p e l f s l s  o f  (* ) te a s e ls .  i ^ j  r e r a n  p h t t a l e  t o  c ; i ta  5,1 ecC io s  s j
;  : ......... ....... ;_.,,,frio.nrb-: a  ^ i.... ... .. ..  ~ . . . . . . . . . .  ^
' ■ {#) I fe a so is  L r ^ o c a a  ih ^ s l a t o  {1*5 g) i°e }^  + 1Jd.0° :! i
B ■*!*
'  ' i
C lf.1 | ^*5 ^  « eo tea^ ) - w&b f l s e e l v t J  i n  in  soditis. iH
: ' -■: . . ■ _ . )\ -\
M e a ib o s a te  © o lu tir a  (23* <*#&«} a o d  th e  soX ation  s i l c  a !  t i
staid at m d , M%&& 112 0*1,50 g of tenssiB
o f i<* l 2a  £5.5® C m  C#4.0 la  m s to m }  c.rJ i^ . t1£°. i21s  
s
to d  aep n ia tcd *  J.f t i e  re n i¥ lrn : t h i s  th e  f i l t r a t e  r o a  e l lc /e e i  ■
to stand ton 1,3 bin# v l i^ z  a oeaenl oec|/ o f  be 12m in {CM$0 g)
teu Cvtaiiieto I t  2,1 i0^ 3" ^  * p>3 fl#- 1» 1*5 i:i cast.m)
3
and cp* 115°  *** 15CP. Iftoo rocaviiv t-o  w&oist eippf t to  
f llto m e  t.aa &Xlm:cd to eenrhl for ?6 in i* vton a tLiifl cm3  ■ 
o f  la  ®ia (0«CCp w i  d e a le s t*  I t  h i  |p^)-P° * ;«•#
Cl* 1; 6*0 jusi neo wo no) iiSil- aiP* ** # £**** # Aitcii*
rtm Tl;c tfco th irl crop* the f litta in  m  eltoooi ten steal 
for IS ins* ram c tom th eiap of lens .in (C*<II c) 1 -3 
cbtclncte flwi mstimw Xlti#r mm. II$m te&tei for feslf aao 
tour ©a stectofoth l i t  *~ iro«i tem o ln  .separated* fM ir  
ctop^ieo uftrol^sls §m. to sitnaarlniil. n# etcm on tte  
B i r t  i r p t o  ‘ -  :-
*#* n v * *
(*} U r;r*jin lx :yx< c^  i^Zli&hxZ* (t*S £,) 4<£j^ 4- 13 *^a
I )
{ l t , 1$ # f: §*5  i s  ace to aa}  ■* S f  ©*©* s c ^ iu a  te l^ s r te sa t©  
$ „ lx t tv x  t t  r t t r a  to  x ^ iT it i :2# ..: - •-••' , x
jlfitr ill tes* - -. :• \ \
;Xc~S(Xn( tx *  €®Lft,o i;,
i<K
t'4h
♦ £ 3 # S ^ { l /2 f^  i u t s  i n  
c e c -o su j
/*  tax* %3 !
txtxD  i a  
(EXl c*optf 0*130 c* 
nx* I t  go *  1300}
t’ 541 *»g* *©* Sfe*
i25'J ♦ 53°(2|(t j J . i . ; :0
i a  t.«c t asa/
A f te r
•Aji-£0t »
0 W2 0 #fCO
..;. .  12^  -  1320)
t«  f  3!> + «  ( 1 , 1-
w £0 I n  c x x tx ia
I i l l
4TtoF
?G
xxs#
L onm in
{0*010  c)
■ r u t ;
I r s t a l  c n \ 
&tQc:i'£‘ZitLi
m p  i x i f  cp \ 
i30ix% M i  mmm  tearxxaO
10't ,<**f
M s i j a i s i i ^ ^  .: "  7 : ‘
, (*} ~,;3cn&oin iijflragcn phtholeto (t*0 c* ♦ 43C#S°
B
{X*ft C# 2*5 is xcetcee} \*cc llD^ olmt is 17 ■©*#* 5§S saltoa
Blccitoicto eolation oad the sciatica too tinted under lafXira o
eiccrJtnth fot1 15 fninatos# pooled under tap sxtai eiU the?
©operated Boasota (0+220 gj lap* .IfiJP «► 125©) TO3 vcioovod*
I t  fc£jl t°*325°  # U#1#’ C# 1*CO in aeetcrn/* / f t  or
mmoxitiC t n t lr s t  arcrp# the f iltr a te  traa ^rain nested andet* •
rofl'os on tlao etea^bstd* f o r  15 co d ed  an2 t \ o
separated, terra in  (0*155 g* E£># 12T^t33°) traa volio cl# 1%
had ♦-57° ( i f i l  Cf; 1*04 in acetone)* After *e^%xng;
D
the Bemnd erap9. tin filtrate wee ixjaln heated ?olrr vcf2xn 
mi '&tem%>Qth. toi* '30 mlnnte&i &tlom& to m ot at ro:n 
tosnor.itaro for rn tjuixcM the ir-rratol tcn&oin |0#4^ 0 g* 
s^>. 133-124° <?v£n sd t n aaimi vVU vi mtlcntio an la -
f (.£},Ban&aln) reran oi* It toi £ 0*0* (!.*t| 0*1+05-
■II
in  $eetcme) ■ fhc txoiher lifter*  ce^e & n eg lig ib le  onio-ini of 
h o m o  i s  an farth er heating* flie a tcp ite0  liydeelsmiit eea Bo :- 
e x , cixiccd c3 itietn i a s  i t   ^ n e s t
M  h e iim ln  pU tJxJU io ( l+ i, i . )  im fls i?  I *c 3^2°
. ' - ■ ’■ ' B
#• { l f i*  d ,  2 .5  In  ocefcone) *  I f  $*€*. SS s f t lv U
hlczi r f t a a t c  a d a t f t n *
I he©fco;i o r f t o c ; x a f t  f t p  15
r — “
£* r r*  
1S3 -  122°)  ^ •
;P i n  a c e trn e )
e o o ie a .
'■ t u t
f e d o  i  Oui r i o a . f t t u  
f t p  i s  ciI b s*i«icI t&sa
i — ~
xvntw inf o .  i j o  r*r_r» 
1 u (•■ ^  -  i s y - i
Ict]2^ *  S 7 " ( i . i i= » i .c r*
.B in  ccrdxr:?)
- |
f i t t
Isastsd  en  
f tr -  30 rC n o«zsl es#le& a t  few* to a f* 
f t r  up  tear*- ■
. {t ) ; jcnaa ir«C 0*1 ?o r*
O i n  tiQ .'^nn)
I t
(C2TO
nog lifliae
r-*f.'i > -SiMw
t«s*OX
f t d a
o a  ;
f a f t f t j ?  i 
& o£ti vj *
f tc c la ic  fipfetipicls (4*0 r e s  d e c e i v e !  to  la d l in g  top \ 
p*rriCSna {4 £•£«) « i i  the polTtL,© e g d t l ^  coo led» bem olB  ;
(€*0 g) sa t then added m d lb® ml M o m  wm 'm i l  s t ip r t i  far ;
five dtmteii-f f r i e t t i f t e d i a #  (4*8 e»e*) t?sr then  na.-ed a d
tkCPln the t io l i i  j  re , a x il  stirred  Pop fU e  tftnoieo# ft® |
■ ■ ■ .
e i r d a r c  Be* ea r#  rota* am W e l l e  a t  f i r s t  e i s I ra n  i e r w l  peats* 
a f t e r  s w o  t i r o *  f i d  10ct?/ t w o  t a x  if t te ru fc e d  a it©  atsi& si 
Crxcl tr oliiwD o f  rcotono s»d d ila ted  v i ta  oatox# fcafJLlcla&t )
e d i m  t i c ? :h x - d to  ^ , 3 u l i d  t o :  r d d d  to  d l c w l w  the  lav o o rca
s x e c d x o i o  f o i r o o d  s a d  t i i a  s o l u t i o n  t i e s  l l l t o x W  t o  h u ; ; e  a f t f  j
iiaercctc! beassliv TUo +Pitreto w  a d ’e:l ftftreco  wtdii 
t f i s d i n n  to  tuo  cu lm ilP ted  cuomit o f  O il a t a  * r d t v f t l t f l o  a c i t  
rSzn& vliti ico*  f i x  p r c c i r  l i s t e d * £ 0 ‘ogcn cao, X reta c f  feeiiio ia  
t/cai f i l io p o d *  cached  « a &; a  p lo  etc t a r  mm tboa f x ie i*  M ta p  |
i t  fvolfft? ; 12*0 g« t  tip# 73%  I t  mpatmiod f r o s  |
c o r f t a  d ltv a ftf tifp  l a  cerolf t / e l l c a  ( 11 g )  cp# £4° -  C ft*
On rapid t i lr a t t ;r if u sftg  plfjool;mtliaX7ln to  L« ,evtat* 
O .f C C i )  t # o f  t i c  { £ )  f t d p r g r a  c a c e l n & t o  c ;  V e s s e l s  x o r j l i r e d .
9#9 cf o#1WT* i-ouL solution fan cos#Xeto ra u tr r l i ,  I ft
f l t z 'L - t s  to
( i )  f ix  co lu ilx s  c f  (£) l^drogoa m c c im io  eg Bonne- a 
(0#f£I 0 £ ,}  red  c in e  x o l d r x  (0*1X3 g*) l a  e c o ftn o  CM m l  
give iw e^ stalXlne wit oven after ell,ring solettea 
to  c ie rA  l o r  a c v c M l 6 f t s  c n ! f t  t i d in g  r i t h  v s r tm is  u o lw u tn  
llte t'?:reeo* etegX acetate* eetftl alcohol etc#
(li) P0o ixXatioa oi {£} Lftwg u uwiwtc (0»CM g*} W 
elncloriciO (0#SC3 g*} In tieetana g:V3 a geo *r X0& dm. 
three c'cys on! dcaod na etgrx cd a?: Hnl to m & tl& tk  on t sing 
with vcriouo rxivcafe*
Ciil) Miexptc to ret a enyeiuXXln2 a inloo osll iw the 
c d U U o n  o f  I f t i x r c n  € w l m t e  ( 0 «Cd4 £*} 0&.X ^ p io ii is  ( 0 #feS g*J 
Xvi> rcoteno after e eft ml tfnya prove$ to lx> fmitiecc*
(UJ VUi Wave eftorfcneat me sopoefcefi tilth 0*643 g* of
. . . .  ■ .
t&i&l&Xm* tut the e&ron negativo resold tc,.,, ohtai&vl#
{?/ A ttests to obi&ia 11 ewitslllfici bructno crlt f r »  iLo 
y Wiles of the Iftlidgm succinate (o.Cift g.) as© bmmim 
(0*iC3 g#) In aoeteae m m  aim  ausaoocaeful*
( v l )  A tte s ts *  e o ro  a le o  u e jo  f t  o b ta in  cpgst& X li& t teac iae* . 
g adsi 1 cine oniste reft e ta C m ll lr o  rrttn  o f  the a )  
tftftogen pkil&latc ot Irarmln &n clecaulha? c* \a 9 But t z j  ^Xzj 
l  w  f t  tm- f e f t t i c w f t  00-, .  f t  f t f t ; ,  ' 0 -  /■ .:■■•■■■
To a s o lu t io n  o f  p o ta ss iu m  cyanide (50  g .)  in  w a te r 
(300 c . c . )  in ' a tw o - litr e  f l a s k  f i t t e d  w ith  a  r e f lu x  co n d en ser 
was added h-methoxy benzaldehyde (272 g .)  bennaldehyde 
(212 g .)  and 95$ e th a n o l (700 c .c * )  * The m ix tu re  form ed a 
homogeneous s o lu t io n  a t  th e  'b o ilin g  tem p era tu re  and was 
re f lu x e d  f o r  two hours* Steam was th en  p a sse d  th rough  the  
s o lu t io n  u n t i l  a l l - t h e  e th a n o l and n e a r ly  .a l l  the  unchanged 
a ldehydes were removed* The condensed w ate r was d ecan ted  
from  th e  o i ly  re s id u e  which s o l i d i f i e d  a f t e r  keep ing  in  a 
r e f r i g e r a to r  f o r  s e v e ra l  days* The s o l id  was p re s s e d  as  f r e e  
as p o s s ib le  from  o i ly  m a te r ia l’on a su c tio n  fu n n e l ,  washed 
w ith .c o ld  e th a n o l and d r ie d .  In  t h i s  way abou t 252 g .
(52% y ie ld )  o f  crude p ro d u c t was o b ta in e d . The crude m a te r ia l  
was r e c r y s ta l l iz e d  from ho t e th a n o l g iv in g  p u re  h-rnethoxy 
b en zo in .in . r o s e t t e s  o f  lo n g  n e e d le s ,  mp. 108° -  109°
( 12h g . 25$ y i e l d ) .
( n) By th e  "Reversion* P ro ced u re? -
To a  s o lu t io n  o f  benzoin (mp. 133°- 134°> 2 1 .2  g) and
— 1 0 6  **■
4-m ethoxy benzaldehyde ( 2?.2  g . '.2 mols) in  h o t 99$  e th a n o l 
(100 e . c . )  in  a 250 - c . c . f l a s k  was added a so lu tio n . o f .. 
p o tassiu m  cyan ide (13 g .)  in  w ate r (25 c . e . ) .  The m ix tu re  
was h e a te d .u n d e r ,r e f lu x  f o r  two. h o u rs , ■ d u r in g ,which tim e , 
w a te r (15 c . c . ) . w as,ad d ed )to  keep most o f  the po tassiu m  
cyanide . in 's o lu t io n * , Steam ..was th en  .passed  , th rough th e  . :-
s o lu t io n  u n t i l ..a l l  he e th a n o l and n e a r ly  a l l  th e  a ldehydes 
were removed. ,The- condensed w ate r w as-th en  decan ted  from  th e  
o i ly  p ro d u c t w h ic h ,s o l id i f ie d  a f t e r  k eep in g  in  a r e f r i g e r a t o r  
f o r  s e v e r a l ,days* -The s o l id  was p re s se d  as f r e e  as p o s s ib le  
from th e  o i ly  p ro d u c t on a  su c tio n  fu n n e l ,  washed w ith  c o ld  
e th a n o l and d r i e d .{24’g> 49*5$ y i e l d ) • The c ru d e .p ro d u c t was 
r e c r y s t a l l i s e d  from ho t ..e thanol g iv in g  p u re  4- m ethoxy--benzoin 
in - :r o s e t t e s ,  o f  .long ..needles mp. 108° -  109° ( 11.3  g* 24$ y ie ld )*  
, The e th a n o l w ashings f ro m :th e  above exp erim en ts  ;. - 
y ie ld e d  some more ( 5*0  g) 4-m ethoxy benzo in  on re  f lu x in g  
w ith  more p o tassiu m  .cyanide s o lu t io n  and on k eep in g  th e  . ■ 
r e s u l t in g  s o lu t i  on in  a:. r e f r i g e r a t o r  f o r  s e v e ra l  days • ■ ■
v E q u a l  amounts o f  p u re  4-m ethozy b en zo in  p rep a re d  by 
th e  b en zo in  co n d en sa tio n  and :by  th e  r e v e r s io n  p ro ced u re  were - 
in t im a te ly  m ixed; th e  . r e s u l t in g  m ix tu re  had m p ..108° -  109° .  '
The mp* o f  4-methoxy. b en zo in  as re co rd e d  in  "O rgan ic R eact io n s 51 
IT , 280, i s  106°.
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( t )  Hydrogen phthalie. 'E ste r  o f  4-m ethoxy benzoins -  ■
P h th a l lc. anhydride -(37*0  g .)  was -dissolved '-in  b o i l in g  
d ry  p y r id in e  (20  c . c . )  and th e  s o lu t io n  r a p id ly  coo led  to  
en su re  sm a ll c r y s t a l s .  Triethylam ine, (25  c . c . )  and 
4~metho  xyhenzoi n ( 60*5 g*) were added and the m ix tu re  h e a te d  
f o r  about 20 m inutes on a w ate r b a th .  The r e a c t io n  m ix tu re  
was th en  a llow ed  to  coo l and th en  t r i t u r a t e d  w ith  an a lm ost 
eq u a l vo lum e,o f a c e to n e . The r e s u l t in g  s o lu t io n  was d i lu t e d  
w ith  w a te r . S u f f ic ie n t  sodium b ic a rb o n a te  s o lu t io n  was th e n  
added to  d is s o lv e  th e  hydrogen p h th a la te  form ed and the 
s o lu t io n  f i l t e r e d  to  remove sm all amount o f  unreacted  
4-methoacy b e n z o in . The c l e a r  f i l t r a t e  was added dropw lse, 
w ith  s t i r r i n g ,  to  fie  c a lc u la te d  amount o f  d i l u t e  hydroch loric  
a c id  m ixed w ith  i c e .  The p r e c i p i t a t e d  hydrogen p h th a la te  was 
removed by. f i l t r a t i o n ,  washed w ith  ample w a te r  and d r ie d  on 
a  porous p l a t e .  A f te r  d r y i n g , - i t  w eighed 95*0 g . and 
s e p a ra te d  from ace tone  in  la rg e  c o lo u r le s s  rhombic c r y s t a l s ,  
mp. 1 5 8 0 -1 5 9 ° , y ie ld  ,35*0 g . The second  crop  which s e p a ra te d  
from, aqueous ace to n e  in  y e llo w ish  m ic ro sco p ic  rhombs y ie ld e d  
52.0  g* o f  c o lo u r le s s  hydrogen p h th a la te  (mp. 158- 159) a f t e r  
r e c r y s ia l l iz a t io n  frora methylene , ch lo r id e  and l i g h t  p e tro leu m  
(bp* 4 0 °- 60°) T o ta l  y ie ld :  8 ? .0  g«) i . e .  8 9 .2 $ .
1 0 8
:: 0*390 g . o f the  (£) hydrogen'.phthalate..-.required 9*8 c .c*  
o f  0*102 ■ If* MaOH| ■ -whence M ,, 390*2* 023hi 8°6 reqjxires 1*390*0*
(■») Hydrogen p h th a lic  E s te r  o f  k  methoxy benzoin:**
..... Q u in id in e  (3 2 .4 g .)  was. warmed w ith  methyl- a lco h o l  
( 1 5 0  c* c .)-a n d  to  the  su sp e n s io n  ( t )  hydrogen p h th a la te  o f  
4 -methoxy .benzoin {38*0} - d is so lv e d  in  methyl': a lco h o l (100 c . c . )  
added* "A c l e a r  - s o lu t io n  was; o b ta in ed  a t f i r s t  h u t the 
q u in id in e  s a l t  o f :th e  {♦}- hydrogen p h th a la te -(4 0 * 8 ,g » ) ,/rery 
r a p id ly  '-S epara ted . ■ This . c ro p , a f t e r  r e c r y s ta l l iz a t io n  .from 
warm ace to n e  (100 c*c,} .and m ethyl a lc o h o l (10 c . c . )  d e p o s ite d  
the  o p t i c a l l y  pu re  . s a l t , o f the  (*) .’hydrogen p h th a la te  i n ... ■ 
c l u s t e r s ,o f  sm a ll m ic ro sco p ic  n eed les  ( t o t a l  y ie ld :  3 2 .0  g .)  
mp. 119-120* This s a l t . suspended i n  about tw ice i t s  /volume , 
o f  .ace to n e ,!w as  '.decomposed,by a d d i t io n  o f  s  sm a ll ex cess  o f  
ic e - c o ld 'd i la t e  ..hydrochloric-acid* and th e  l i b e r a t e d  (+) 
hydrogen p h th a la te  p r e c i p i t a t e d  by slow a d d i t io n  o f  w a te r .
^ t  was separated .by  f i l t r a t io n , - w a s h e d .w i th  w a te r ,  d r ie d  and 
r e c r y s ta ll iz e d , from m ethylene, ch lor id e  and p e tro leu m  in  c lu s te r s  
o f  sho rt, n e ed le s  (13*9 g*) nop* 88°0*. The m e ltin g  p o in t  and 
o p t ic a l  r o ta t i o n  were unchanged a f t e r  r e c r y s t a l l i n a t i o n .  I t s  
r o ta to r y  p o w ers .a re  g iven  i n 'Table VII*
On r a p id  t i t r a t i o n ,  u s in g  phenolphthalein  as in d ic a to r
0*398 E* o f the (+) . hydrogen p h th a la te  re q u ire d  10 .20  c* c .
of..,0*100. Mf MaOH f o r  n e u t r a l i s a t i o n ,  whence M,390*2. -
-^23h18q 6 re q u ire s . M,. 390*0*:
( - )  ' Hydrofeen ip h th a llc  E s te r  o f  h methoxy b en zo in :- .'
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- The f i l t r a t e ,  removed from the q,u in i  d in e  s a l t  o f  th e
'(*)' h y d ro g e n "p h th a la te , was decomposed w ith  ic e - c o ld  d i l u t e > -
h y d ro c h lo r ic  a c id  and th e  ( - ) . hydrogen p h th a la te  p r e c i p i t a t e d
by a d d i t io n  o f w ater* ' The s l i g h t l y  im pure ( - )  hydrogen '
p h th a la te  was so  h ig h ly  s o lu b le  in  common o rg an ic  s o lv e n ts
l i k e  a c e to n e , e th y l'-a ce ta te , ' chloroform , methylene c h lo r id e
e tc * , t h a t ' i t  was v ery  d i f f i c u l t  to  c r y s t a l l i z e  i t  from  th e s e
so lv e n ts*  ’Hence i t ‘w as'obtained  in  an  o p t i c a l l y  p a re  form
by a m ethod -g iven in ' S e c tio n ' 1 p 5<i . I t  bad L oC]25 ° - i i i .2
D
( 1 ,  1; C,. 2*50 in  acetone) *
On ra p id  t i t r a t i o n ,  u s in g  phe n o lp h th a le i a as  in d ic a to r  
0*406 g*. o f  ...the . ( - )  hydrogen p h th a la te  required 10 .40  c . c .  Of 
0*100 1 . HaOH f o r  n e u t r a l is a t io n , 'w h e n c e  M, 390.3*
C23H18V°6  M, 3 9 0 .0 . .
(*) 4  methoxy .b e n z o in t-
O p t ic a l ly  p u re  (4*) hydrogen p h th a la te  o f  4 -methoxy 
benzo in  (7 ,8  g .)  ’ was dissolved" in  95$ e th a n o l (200  c .c . )  and 
1 H*. HpSOj, (40 c . c . )  added. . The m ix tu re  was h ea te d  a t  'about
70°G f o r  125 hours - and th en  m o st. o f  . the .a lco h o l was d i s t i l l e d  v
o f f  a f t e r  add ing  water .(200 c . c . )  i n  p o r t io n s .  The s o lu t io n
was th e n  allow ed to e o o l . and some fragm ents o f ic e  a d d e d . '
l e x t  day. the. p r e c ip ita te d  mass, was removed* .tr itu r a te d  with..
an a lm ost equal volume o f  ethanol and th en  Ic e -c o ld  d i l u t e
HaHOOj Solfl added t i l l  s l i g h t l y  a lk a l in e  to  m ethy l orange
to  d is s o lv e  any u nhydro lysed  hydrogen p h th a la t e .  The s o lu t io n
was thoroughly s t i r r e d ,  d i lu t e d ,  f i l t e r e d  a f t e r  two hou rs and
th e  .p r e c ip i ta t e  washed thcrou .^ ly  w ith  w a te r . The {+)
4  methoxy ben zo in  th u s  o b ta in e d  was p a r t i a l l y  d r ie d  and then
r e c r y s t a l l i z e d  from 95$ e th a n o l from which i t  s e p a ra te d  in
c o lo u r le s s  p rism s ( 2 .4  g*) n$p. 102°- 103°. Y ie ld : 49#6$*
I t  had [cC ]25° + 72 (I. 1 |  C, 1 .0 0  in  a c e to n e ) .
D
I t s  r o ta to r y  powers in  d i f f e r e n t  s o lv e n ts  f o r  l i g h t  o f  ;
- I
d i f f e r e n t  w avelengths a re  g iven  in  T ab le  YXII. j
iiit
( - )  4  met ho xv benzo in?—- j
i
The o p t i c a l ly  p u re  (~) hydrogen p h th a la te  o f  |
4  methoxy b en zo in  (.3*9 g .)  was h y d ro ly sed  in  an e x a c t ly  • j
s im i la r  m anner. The l i b e r a t e d  ( - )  4  methoxy benzo in  s e p a ra te d  j
from  a lc o h o l in  c o lo u r le s s  p rism s (1 .1  g . ) , mp. 102°-103°
49% y ie ld .  I t  had [<x3250 -7 1 .8 °  (1 ,1 ;  C, 1 .0 0  i n  a c e to n e ) .
D ;
M ckensie and Kelman who sy n th e s i sed ■ 4-m ethoxybenzoin  by the  !
• • i
!
i n t e r a c t i o n  o f  (*) m a n & e lo n itr ile  w ith  anisylm agnesium  b rom ide , !
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( J .C .S . ,  1934, 412) record mp. 102#5°~ i03#5° and [cC 
( I ,  2 ; C, 1 .0005 in  a c e to n e ) , ( 1 ,2 ;  0 ,1 .0 0 5 5  in
e th a n o l ) .  The v a lu e s  o b ta in e d  by th e  c a n d id a te  f o r  4 H g *
g reen  l i g h t  were as fo llo w s :—'" [o c ]250 530 ( 1 ,1 5 c , 1 .Q0 in
546l
ace tone) 99° ( 1 ,  1 ; C, 1 .00  i n  e th a n o l ) .
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Preparation, of. h^itiBthylaL^no fensoin;.:
BeRsoia C ondeasatl on .Method;,-*
A s o lu t io n  o f  k^ iim eil^ lm im 'ben m ldet^ rdm  (150  g # , 1 mole) 
an4 teasaMehyd# (106 g*t 1 mole) in $33 e th a n o l {feOD c*e*} 
w as.h ea ted  u n d e r  r e f lu x  fo r  two and  a h a lf  hours a f te r  m ix ing  
with a s o lu t io n  o f  .p o tassiu m  cyanide (55 g.) i n  wafer 
(225 eve;*.) Ii^di®efhylamin0betisoin which separated i n  f in e  
needles as th e  s o lu t io n  cooled*, was filte red *  w ashed with small 
p o r t io n s  of ethanol md th e n  re f lu x e d  for- h a lf  .an. hour with 
ethanol (600 e#-e*} ^ien some of the henssoin d is so lv e d #  ■
V iiie  sex sa a te d  ylnm inobenaD tn was f i l t e r e d
a f t e r  two ho u rs m d  after -drying i t  had mp* 1630*~ 164°*
(y ie ld  105 g** 1-1 *2 ) . fhe fcensoin. which d is s o lv e d  in  e th a n o l  ' 
separated in  f in e  needles and*, it- also- had mp* 163® **■ 1ft.0# ■' 
when li^dimethylsmiaoheiisoia i s  o rysfa lliaed  t e a  m ethy lene  • 
chloride md l i g h t  p e tro le u m , i t  . s e p a r a te s  in m icro sco p ic  
c r y s t a l l i n e  form  aril has np%, 1g&0 «* 159°* When the c a rh in o l  
which separates from  m ethy lene c h lo r id e  ana p e tro leu m  
(mp* 1$8° -  159°) i s  mixed with th e  one which separates from 
ethanol (mp* 165° ** th e  irp* of the mixture i s  .not
tsmmmAp t e t  ts?m ISO0 I #  fi3®» a t s  mmm i „&m
m$MMA  votefe Smm eti^vul i s  m% ab aasa iV  -
iifffeteat ; i^©h- «sfasal#ii fran meAtglmm et&oM®
lAu traa eertnraal U* t&o fuel tin t hoih , ' -
ip@cilE®iia «t; ilm e&r&iwX gsma tfea «b4-«3& fcsA |
after I'O ar^v^iiaailta fm m  i&tftylM* cftl^siCa m l  p ttalc^rx ' ;
*CTe cp* (*?!$ ** I f # }  «a& .0W* <$ttcollgr c^ttvc la ii-o*;sa 
glaltolstat, iflfli Ilia t5ic.0 ?_$* {f Cf^  ** 1C#i to' if* |
11;07 ro e  .-. . , ; o  . :
( i t )  : -. . : . . .
A to io lt u> A*8* C- ot- £*3/C)
co l icnroifi C ?^*? C* VJiZ) li,  Vj  ? ciAeoel {fa c*c*) traa 
lieatiS stater i^fliix t &  tea sad a fetlf lamtsj- in  pm B m m  ©f
m (to g*} fia  e*@*}« - j
A" . ' ; - - - ■. - -. :• ■' ;. ■...■ . ■•■ ■ ". ■ ■ -i ; : .- . i
se ra ra te O  l a  £!r,a  n co a io s  m t l a  ' j
e ^ X itU s  co d e ,!*  f f t e r  i* " C iv o ta l l l r a t iv s  c t e v c # to e  y i e ld  ■ !
&f zwm l i ^ ^ t l ^ t e a i a o l » Q s e t e  wm ib*B g* (5SM  &&• ^  ° - 1 £ #
(ert % ^c t^eXUfcattes i\o «i s i  t/lzna e-.XaXta crjt 1<xjl~)
' ■ I
(«») * ^ ££^ 'fX£ £iteeiic^ oatc? ot^h^-h:&v yit, Aiioi^zt^ztj**
ii;ttelle t'S^lvlCs (37*0 |>) tm ClOGSlvC't i:i WXi f 
ctrr r t o i u i s o  e*c*} iii.l t ie  o l a t i n o  r o r i e l ^  4, uloO to easmr© 
e:cil- exTotxls^  {^ 3* 0 c*e*} eai
:in (C3*73 C*} aoioa acHeO eaO tla rAotaao
£ o iibsiit 10 isiiatea. as t.stecsa tss$&* .fbo wlsooaa 
msmMett Matas*® urns oool*. t r i t a m t M  witli ©a- ,
te te i®  o f  om faaia § a l  i l i t i t e i  wilta. w tm r*  ; • ,.'
eM uo? l le c M o /M o  s c i a t i c a  (£^) v a s  M  ©0 a  CIsooXto M o 
l^Ss^gpit fM !n l© te  f c i^ e l  « 3  Ilia s o la t t s a  ta  l i iw f t
mm_ msmmtM Ttm gxcav £iMmfco’-m®-
M im t m%h »t:iriti©g# . to  t t o  oaiealsft#4  teou&t o f  •.-■.■ >
mtMrn t&&s±% mM* 'a©  .p»o ip$ ,t6 tea  
p M tM ate  _m&- i ^ P f t a .  t$ tu&mttim* -mmima with mm%m ■
i y i # i  »  a  porous p la t#  mad to l le d .  M tb  cctzzrZcmo milrnrtcl# 
f,S5CJ.0 *0 *} . fm -i§ ®il2mfc©at  .wten-smly a pmto ^  t a  l^amoipii 
pfetlmJiite -disamJirisi* . a ©  p to lm la te  f?ss,.filtoi?od
mftor t# a , :l3o®a «a€ oSt&w &g*?ing. i t  to l no* 171 ** t?0to .. 
CYictCj X * 0  z*  S S w J *  I t  #aa :S1oj bo c  r a . I l t o t o  v, 
moo to m  i n f i l l #  n#o Ite%  tap* i f l  ■ •*■* f?l®« ■..- 
* , 0#C,w3 0# Of t’110 C*S»i| plitlm loto i t rn i r to .
f*S #*0 * o f  0*103 a  IMMlf a m e ®  ®t k03*$# s ^ a l P ^ 1
%  &>2*2* ■ ■ ' :
t n i r l t o m  ( t t . t o  f j  t r s  tonO M  ‘^ i v i  : c t  $ t  ©to w 1 .
(330 r*e*} m : to ito  aaoponstoa CD 7^3 rarest ptMtmMto o f  ' ; 
i! ^U .M ^X eM rx& casaln  CCo#C  ^ g*} dioaoivoft i s  so lfe f l felm tel.
{.1S-0 e*e*l A M am r isM xiicsi inis aM to iia i ml f a s t
t e t  d lattor© * to! % to  tto  w  I# r  jc  i g to to to ia  %on
y© flily  flats v cr (?&3 #•) totes* 2SQ0 -'0 - twt 1 -X. ©w> iio il
i f )  > nor, cestars ( f to  to,.*} rto  not, m i  (fa  *•<?♦} topo to te l 
tie- f a »  s a l t  to  mm M  pmmsSMtm %m
m a M m r n .  to  m m M .  sp* 116 «■» ffT 0  ^ to u d  ^t®Mi Z * ~  * *
. f&iBiptotf. tompttJiml in  atoat title© I t s  mz&m. ©f #©stamf 
tto  Ct co, m e  2 trp c to tie ©  to  a stoilt o: cesa to' X nx o i l  ililoto  
fcydi^tlaSeri© m©li# -i»s3 fl:i« llte iw io  (*.) ItotofpiS Itottalat®  
p a l p i t a t e !  by s t o i  atolitieii t o  itatto*. M mm aepaimfet t^ r 
f i i t im t is S t  e tt li  ;»ai©% to ito  a # i a* toaataila ©2 f w a  ,
c;ton ia altotoi© to a.oei reMIeo Cto#f to) to*
1 ? *  1£-Ga* 11© to tr &c:y f  -oraQ i:r© yi© ©a An toal© to
: , ©a- to#M t ttm tto a #  m in g  pm mlprnimM rn rm in H co tto
©toSS f*  t o  tii#  I# )  l^to^s©afi f t o M l s t a  r © i . i t f to  l§ * 3  ©*to t o  
0*100 a* toto  toe t-c^tiVUcattoa* tocaec to tOtoto 
OpM t : ‘ 5 to  , i  c a  : # M to to
X = I_ m '-2 U J O .O :X Iu  1"- L^-.O,=O™ 0xl-. "ir
' f te  ' f t i t i t o a  nto^wKt .fian tlxa %ilaiil,sa' sa lt  of L {*) 
t o t o t o - *- Z**** to  to e , t o i  t 'u t o ^  .o c j © la  iov i-v tod  c iX a ts  
tototoeletoa s to i  ta il' i!xt {*} fctomitoti phtzm&&t& prtolpitoiM  . 
bp toUtoCv to  to?©to* It itoa to lto ie l  atoi coiod> jritoi to«1 f'j* 
no* 1—1 ** 1£Sto to tes  toe roeiw tislliaatteiia f im  aepmas 
astoaeof tto a, tlcaXXy rto© Cto liM topis itotitotet® { j n f ia  
nf»v jp/ tvas O w b ars 'l La* f -1/ ** It**/1 to
C m  r a p i d  ' t i t r a t i o n *  u s i n g  p h o m l p h t b a l e i n  a  a  I n d i c a t o r *
O p t i c a l l y  a c t i v e  4 ~ d i m s t ^ l a m l n o b e s 3 & o i n  o b t a i n e d  f r o m  ( ♦ )
O p tic a l ly  p u re  {*)• hylmi»ol^aisoin hydrogen
phthalate (9*5 g.) was dissolved ia  $5$ e th a n o l (2hO e*©#)
a b o u t  ? O ° 0  f o r  1 3 6  . h o u r s  a f t e r  w h i c h  a b o u t  1 2 0  c # c *  e t h a n o l  
w a s  r e m o v e d  u n d e r  r e d u c e d  p r e s s u r e #  A f t e r  d i l u t i o n  w i t h  a n
e q u a l  v o l u m e  o f  i c e - c o l d  i r a t e  r *  t h e  p r e c i p i t a t e d  i s a t e r i a l  w a s  
f i l t e r e d # ,  . d i s s o l v e d  i a  a c e t o n e  a n d  t h e  s o l u t i o n  m i x e d  w i t h  
i c e - c o l d  d i l u t e  s o d i u m  b i c a r b o n a t e  s o l u t i o n ,  i n t i l  s l i g h t l y  
a l k a l i n e #  T h e  s o l u t i o n  w a s  t h e n  d i l u t e d  w i t h  a  l a r g e  e x c e s s  
o f  l e e ^ c - o l d  w a t e r  a n d  t h e  p r e c i p i t a t e d  o p t i c a l l y  a c t i v e  i 
4 - & l m e t h y l a i T & n o t 3 e n £ a I »  f i l t e r e d  a f t e r  t w o  h o u r s *  I t  w a s  a g a i n  
d i s s o l v e d  i n . a c e t o n e  a n d  t h e  y e l l o w  c o l o u r e d  s o l u t i o n  o f  
d e c o l o u r i s e i - i  t w i c e  w i t h  e & i a & l . c h a r c o a l  a n d  t h e  o p t i c a l l y  
a c t i v e  4 - d i m e t h y l m i n o b e D S o l n  p r e c i p i t a t e d  f r o m  i t  b y  a d d i t i o n  
o f  w a f e r *  ■ I t  w a s  f i l t e r e d  a n d  c r y s t a l l i s e d  f i r s t  f r o m  
a q u e o u s  a c e t o n e  a n d  % b e n  f r o m  a c e t o n e * .  f i n e  n e e d l e s #
mp* 1 £)5  ^ — 16(5n* ixoXu. ^*5 g* C41*'b/^1 *■. I t  nau. [*cj25°«> a2*6° I
0*4^6 g *  of $i& («*} h y d r o g e n  phthalate required 10*1 c*c* of 
0*102 ll*' cO I for neutralisation* whence M* 405*4* $24%t^5 
r e q u i r e s  *  4 0 3 * 2 . ' '
( 5 0  e * e * )  a d d e d *  T h e  m i x t u r e  w a s  h a s t e d  a t
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{ t 9. 1'f gf 1*04 in acetone)*
Optically pure 4~&imefcb jlar&inobenzoin was similarly 
o b ta in e d  from o p t i c a l l y  pu re  ( ~ ) . tl iy la iiin o b e a so ia  hydrogen
phtb&late*- ' I t  ©Iso tiad mp* I 6 5 ®** 166P mid |cC j^5a  ^ 22*5 I
B ! !
1 | Cr ^*06 i s  ace to n e )*  I t s  r o ta to r y  powers, i a  d i f f e r e n t  ... . I
s o lv e n ts  f o r  l i 'g b t  o f  d i f f e r e n t  w.srr©lengths, a r e  g i^ e a . ip  
Table XI.* ■ ■ 1
Specific Rotatory Powers of (*) k^imethylm&nahemQin 
— ;------  — &% ..£59- z &
S o l ¥0111 G ^ 5 8 9 3 I<C3» 6 1 ^ 5 0 8 6
[oC] w
4353
M ethylene
c h lo r id e
1 • e g 127*0
O
155 175° , 235° I
G la c ia l 
a ce tic  a c id
1*10 115 141 158 212
/. r ; - I
C h lorofo  xm 1 * 08 106 131 143 196
Pyridine 1* Ok 1 Qt|v* 0 . 127 143 190 .
Acetone ip- "05' :..■+ 114 + 130- ■ + 167' : ,
. Hb$ .(*} hydrogen'phthol t^e o f  ij.-*Hlleiethyl&7&no fcen^oia 
w as ' to o  's p a r in g ly  s o lu b le  In e th a a o l  (99®  to  a llo w  o f  ; 
a c c u ra te  p o l& rfm e tr ic  determ inafci m s «
- The tcharao teriflo  diagram1 fo r the M  hydrogen . 
■phtfealste is  gXven on p* I 2 5 %•.
176'
** f mt
IZ _cif4c I,otcl * a , ~p .2 v l**~l ct rlr~V*r.:>*
fceasDlij obtained tmm .op tlec lly  f:~*iO (•*} 4-3 L
to n :j> ia  t'z;-:z!ot:o:i p l 't l r X n t^ , . |< ^ l / \  a t  * 0 «■* £(P {l,f 1}*
BQlwmi ■0- K l fe#i
g'.oi f°d „ ,:V 6s;, > M:
.t^lZ.WQ "“T O ; ,Ti V • £>-> ~ #140*76^ #VJ
X'srric :inj> 1,03 #25*0 ♦43,75 ♦63, 75 .# £61
4 *. /*t ft <*, W #S2*§ ♦37,5 0 *05
CLIO'^ of^ i'-ni i . " ' #1 ^ ♦51 « . .7 3 *m3«7S ■
Ci02Kaa 0.36 ♦10,0 ♦23.75 ♦37.5 4-247*0
i:%v*;l rCwtwta 0,03 >7* 5 ♦17*5 ♦.3.25 4 .0  V  j
c: l ; i l £ 0*
0.34 *3,75 ♦ 15 ♦ 30 #£51*25
Cl.:; c l c l  " s a t i c
5
1,03 *53,0 -57,5 -  .0 #167*5
O sxte iK lisa l^
phidc*
1*07 -130,0 •V  0.75 -165.0 ♦  64*75
-  1 2 ?
k s o lu t io n ’o f  o p t i c a l ly  a c t iv e  4 -d im ethy lam ino- 
■benzoin in  f r e s h ly  d i s t i l l e d  p y r id in e  s u f fe re d  no lo s s  
in  r o ta to r y  power a f t e r  keep in g  f o r  10 days a t  room 
te m p e ra tu re , b u t th e  r o ta to r y  power o f  a s o lu t io n  mof 
o p t i c a l ly  a c t iv e  4-dim e thylarrdnQbenso in  hydrogen p h th a late  
g ra d u a lly  dim inished on k ee p in g , as shown in  Table XII*
The c h a r a c t e r i s t i c  diagram  f o r  o p t i c a l ly  a c t iv e  
4 -d im ethy lam inobenso in  o b ta in e d  form  th e  {-) hydrogen 
p h th a la te  i s  g iven  on p* !2&  •
Shara e t e r l s t
(o M atn e
a3r-ae31aei a©M
p h i a ©
lioas t o  r o t a t e  17 power of a so l a  t t  on of (*} 4^imetfaylaudno~ 
’benzoin hydrogen p h th a la te  in freshly d istilled  pyridine 
^ ^ 8 9 3  '^ °  Cl» 1| £l ^#05 in pyridine)
Time (hrs«) rrfl25-2601 J5S93 Time (h r s* J "WJn*iTnrm*a*i8j ™ *
f op1'25**26®'
1 5B93
0 + 104° ■ 426 •j* 4 0 0
2 4  ■ 101 "32
• 93 . ■ 88 ■ 522 ; ■ 30
1I|.0 81 ■
186
207 70
251 ; - 63 '
: 331 ; 
375
52 4 
46
The s o lu t io n  was to o  y e llo w  a f t e r  522 h o a rs  to  a llo w  
o f  f a r t h e r  a c c u ra te  p o la r im e tr ie  read in g s*
-  130
Cl)4**l>iiiietfeylamlnohensein en l  i t s  ( t ) . iy d ro g ca  P h th a la te
frora th o tr  o? t i e s !  a n t inode o*
O p tic a l ly  p u re  (*} and {*-) hydrogen, p h ttia la te s  o f  
li^dimetliyisainohensDia {0*15 g* each* m*p* t6 ?  -  168°) 
were d is s o lv e d  i n a c e to n e  and a  i c i  d ro p s o f  w a te r  added*
The e o la t io n  deposited c r y s t a l s  o f  t t )  4**dimatbsteiis0^ 
beassoiti hydrogen p h th a la te  i n  th e  form  o f  sm a ll n e e d le s  ^
BI.P. 171  -  172° ana [«c]25° *  0 .0° ( 1 ,1 ;  0*1,10 io  a c e to n e ) .
0
Optically pare 4*-dimetIiylmrlnohms o lno 
(0*15 B* each* s*p* 165 •* 166°)* obtained from optically 
p u re  ( 4*) ’ 4-^dimet l^lamiBOhen so i n  hydrogen p h th a la te  and ■{«*) 
h-^dtoethylam inohensoia hydrogen p h th a la te  were dissolved 
in ace to n e  *• / The s o lu t io n  deposited crystals o f  (*) 
^dimethylauiinoueiOoIn .in th e  fo r a  o f  small needles* uup*
163 -  16i*° and l ° c ] 25 "  260 ♦ 0 .0 .  (1 ,1 ; C, 1 .0 6  in a c e to n e ) .
D
** 1 p1 **
Scheme f o r  th e  R e so lu tio n  o f  (* ) Hydrogen R h th a la te  o f
ii^dimethylsriilnobensoins **Mmw .Il'l Ig.i II. ivi.ia» ■> -| ■ f-tytf? i - |, mrafWil^-|r i- TnTir.WiW IfiTMIwi tifir'lftlfif Mgm-'Mnr.Ujnn
(*) ^dim ethjlam xnobeiisoin
hydrogen p h tfc a la te (8 0 .6 4  g .)
fliri d
Quini&ine (64*88 g .)
in M£oH (A50C,C.)
r — ~~— ~ ~
A (7 6 .5  e . )  
m .p .113-116°
A cetone(350 c .c .j
HeOE{ 30 c .o , .
n
t i l t .
i c e  * d i l .  hydros lio iie  
ac id*
B (63*2 g .)  P i I t .  
n .p .1 1 6 -1 1 7 0
B,r( 2 .o 'g . )  
m .p .f  16-117®
“n
F l i t .
{•*) Hjciro£ r n p h th a la te (39# 1■£► 
m .p*t64-l63° andlecj^^-*. 5 2
D
■{1 #1 |£ f  1 .03  in  acetone)
A f te r  two xfe e r y s t a l l i  ca tions 
from aqueous a c e to n e , 
f i e l d s  34*3 g* s . p .  16?®**
1680 a n d '
LoC]2 5 0  _  9 3 t B
B
ic e  * ( J ,1  * c ,  1 .08  i n  acetone)
m .
Uyaxo* 
c h l o r i c '
acid*
(* )& rfi£9ven  P h th a la te ,  ** 164°
s- 51 ( I t  11 C, 1 *04 i n  ace to n e)
B -¥ £*
l a  ace to n e
D /
A f te r  two r e c r y s t a l l izmtio n s  from  aQ *acetone# 
m.p. 16?**166®| lo c ] |p  * 33*7 ( l» 1 | £* 1 *02 ac
 ( 4-)Hydrogen p h th a la t e ,  a f t e r
hpm o c h lo r ic  acicm
.r e c r y a t a l l i  n a tio n  from aqueous a c e to n e , m*p*l67~
1C6°; y ie ld s  3 4 .2  g .  L < £ 5° ♦ 9 4 .0  (1 ,1  ;C , 1 .00
"  in  a c e to n e )« ■
P re p a ra tio n '''sa d  A ite  p t c 1 h c s o l^ tio n  Qt''h*~?3QthQxg*
h nnso ln  ■ ..;
!5rcp rr  otic- a c f h *-<v* th o rrh**'nn„■ i r :  —
ll^ o ttc n ty te m se iti f i r s t  p r e p a re !  hp* £t<? ’danger* o
method {Ber* 1913 ,  ^ * .3 5 3 0 ,  3333) from  Boxreldarr* o so d  
tn isn l& eh y io  sa d  th e  a co n v e rted  in to  4 f* w th o s^ b a n so iii
stoprics d o  failures**
(a )  f e r r c :  s lo ;i o r  i; -cotlior^rtcos* l a  I t o  p< z£ th023r hensp l 
t c 7 l   ( f ceo m u  ’in }s»
H i.C !a ii,c o . Cg%* OK® s>&.co.s;:2 .  c c: H. o::o - '
A r^  \ t~ r e .  o f  .h ^ e th o ^ h a a a c i a  (9 6 ,8  g*) *. -g ra n u la ted  
t i n  {62 g , ) f t$'3?c%c<L copper su lp h a te  {1*9 g.») f e t h a n o l .
•(450 c*o*) and concent r a te d  t ^ r o e h l o r l o  a c id  {250 e#e*) ,
was h e s to d  under, r e f lu x  f o r . 7 hours on th o  steam. hath , sad  th e a  
f i l t e r e d  t. Aft;<r o tn n d in g  cvoan igh t*  th e  n u l i tL -n  d e p o s ite d  
c r y s t a l l i n e  m a te r ia l  wuieh t/as se p a ra te d ' ly . # i I t  r a t i< m *  
i fEwhci w ith  sm a ll p n ito n s  o f  m ethano lt m3 r e e r y s t s l l l s e d  
from mtlimol in  ecXo’u l c o s  p l a t e s , '  m.p* 97s  ** 
f l e l d i  &I4& g t ,
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The f i l t r a t e ,  a f t e r  removing thoxybensy l phenol k e to n e , 
was d i l a te d  w ith  w a te r  and th e  p r e c i p i t a t e d  m a te r ia l  'was 
c r y s t a l l i s e d  tw ice  from m ethano l when p-m etho^yphenyl b e s s y l 
ketone {11*7 g* , 13% ) wan o b ta in e d  in  need le  shaped c r y s ta l s  
sup* 65°  •* 66°.
M ethanol p roved  a  b e t t e r  s o lv e n t th a n  e th a n o l f o r  .
: th e  r e c r y s t a lH s a t io n  o f  p-mstho5£yhensyl phenyl k e to n e  a s .  
w e ll  a s  o f  p .m efhozyphenyl banay 1 ketone*
(b) C onversion  -of p-m ethoxybensyl p heny l k e tone  in to  th e  
brom o- o „v& tivc:~■ : i i*i-uj,te*+-WMr-: -i tt——-r- i-ir~-'tV->,*r-tf.j-''.'-'.T -n-ir*iTi|~ir;—ti-~T -i‘—;'rrft-li. ith -nnirhTmnr ~n i~fo'r.n:.i :m m mi'i ' ,. . l.mn - Tiinrnini'mrtnim
Pb.G o.ciJq. CcHi,. oae -E K ~ -i.p h ,co .v . - i .  c s iit>.c a s .4 tm v Hr w q»
A s o lu t io n , o f  th e  desoxybeasoixr {43*2 g*.:0*2 mole) 
in  warn carbon  t e t r a c h lo r id e  (400  c*c*) was p re p a re d  in  a 
th r e e  necked f l a s k  f i t t e d  * a tb a  m echan ica l s t i r r e r ,  a  
d ro p p in g  fu n n e l and an a i r  condenser* The f l a s k  was exposed  
to  a  300 w a tt tu n g s te n  lamp and 40D cue* o f  a  s o lu t io n  c o n ta in ­
in g  8 .0  g .  brom ine p e r  100 c*c* o f  ca rbon  te t r a c h lo r id e  was 
s lo w ly  added w ith  s t i r r i n g *  Coder th e se  c o n d itio n s  th e  
r e a c t io n  was c p i te  r a p id ,  hydrogen brom ide was l i b e r a t e d  
'and the  brom ine c o lo u r  q u ic k ly  d isa p p e a re d . The m ajor 
p o r t io n : ; : o f  • the so lv e n t was d i s t i l l e d  o f f  u nder reduced  p re s s u re  
and a s ' t h e  s o lu t io n  co o led  the c r y s t a l s  r a p id ly  began to
se p a ra te  i s  f in e  n eed le s  on s c ra tc h in g  .the  s id e s  ot  the  
f la s h *  The' c r y s t a l l i n e  .m a te r ia l 'w a s  s e p a ra te d , washed w ith  ' 
sm a ll p o r t i o n s ' o f  carbon  ’ t e t r a c h lo r id e  and d r ie d .
Y ields 50#6 gv  (83$) and nup# 93° •* 94°* denhiBs ( lo c # c it# )
r e p o r t s  BijfS y i e l d  and sup# 93° ** 94°#
(C) . . H y d ro lysis  o f  th e  bromo k e to n e  to  h # ~metfcoxtfbe&go l m *
' '■ HpO
", P2uC0#CU#"» C^B^CBe — FtuOO.CHOB* Cglfy.O&o#
The bfom oketose (4 5 #8 g*) was d is s o lv e d  in  d ioxan  
(225 c#c#) and h ea ted  w ith  w a te r ; (225 c*o#) on a  ’w ater l a t h  
a t  85° . f o r  1#5 hours and th en  th e  s o lu t io n  was d i lu t e d  w ith  
excess o f  i c e  c o ld  w ater# The se p a ra te d  s o l id  was removed 
by f i l t r a t i o n ,  washed w ith  w a te r  end d r i e d |  w t. -39*8 gj 
m#p. 85° -  8 ?o , The f i l t r a t e  on a c id i f i c a t i o n  w ith  d i l u t e  
n i t r i c  a c id  and tre a tm e n t w ith  s i l v e r  n i t r a t e  gave a  co p io u s 
p r e c i p i t a t e  o f  p a le  y e llo w  s i l v e r  bromide#
The h y d ro ly sed  p ro d u c t was r e c r y s t a l l i s e d ' fro©  e th a n o l 
when pure. V H nethoyybenzo ln  s e p a ra te d  I n  m atted  lo n g  n eed les*  
y ie ld s  3 0 .9  g . ( 8 5 ,)# s*P* 90° -  91®. # The ©#p# rem ained 
unchanged a f t e r  f u r th e r  r e c ry a t  a l i i  s a t  ion# The f i l t r a t e  was
**# 'f 33 *“*’
d i lu te d  w ith  w a te r  and th e  p r e c i p i t a t e d  s o l i d  a f t e r  two ' 
^ crysta llisa tion s from ethanol# gave p u re  k^ ®tho%tfbmzoln* 
3.4 g.» m.p. 1 0 8 ° -1 0 9 °  alonet ana when mixed with an ' 
authentic specim en o f  4^ethoxybeBsotn.
A ssM na ©ad Tenasa&a (£ .P b an a .$ o c  .Japan* 1-923#
494* .219} and diiliaB and lassie 2* Cj.a*c,8.9 1 932# 5 4 *4756)
re c o rd  89° a s  th e  m .p . o f  %#*-meth0Xsrib en ao in ,
{£) ^^M eth o x y b en so in  hydrogen phthalate***
P h th a l ie  anhydride  (7 *4 g .)  was d is s o lv e d  in  b o i l in g  
d ry  p y r id in e  { 4 .0  o#e .) ..a a d  th e  s o lu t io n  r a p id ly  co o led  ., 
to  en su re  em ail c r y s ta ls *  f r ie th y ls m in e  ( 5 .0  c . c . )  and 
k*-methoxsrhensoin (12*1 g .)  were added and th e  m ix tu re  
g e n t ly  warned f o r . 3-4 m in u te s . Ttm r e s u l t in g  gamagr mass, was 
t r i t u r a t e d  w ith  an egaaX volume o f  ac e to n e  and th e n  t r e a te d  
w ith  c o ld  d i l u t e  hydro c h lo r ic  a c id  u n t i l  a c id ic  fo llo w ed  by 
a d d i t io n  o f  w a te r . When {*} 4 * ^ e t lz 0xybensoiB  hydrogen 
■phthalate se p a ra te d * . Yhls* a f t e r ,  r e c r y s t a l l i s a t i o n  from 
m ethylene c h lo r id e  a n d .p e tro le u m ,'h a d  m .p . ; 152° -  153°# 
Y ie lds 18.4 g . (94*9®. . When t h i s  was mixed w ith  
4«met!iospbeiinoiii hydrogen p h th a la te  {m .p. 157° ** 198®), th e  
r e s u l t in g  m ix tu re  had m.p* 143° m 144°.
On r a p id  t i t r a t i o n  u s in g  p h e n o lp h th a le in  a s  in d ic a to r  
0 .405 . E# o f  the { t)  4 # -*aethoxyhydrogen p h th a la te ,  r e q u ire d  
10 .2  c . c . . o f  0*102 I!. llaOH, whence 389*3# 
r e q u ir e s  Mf 380.0*
A ttem pts to  p re p a re  d ia s to re o is o m e r ic  a lk a lo id s !  s a l t s  o f  
8 - ‘ -  38-: 4* -m ethoxybonsoin  f e d ro /^ n . ,p h th a ls te t - ___________
( i )  A m ix tu re  o f  (*) 4  f th o sy b en so in  hydrogen p h th a la te  
{0 .780 g .)  and g u id in in e ' {0 .650 g .)  was d is s o lv e d  "in a c e to n e  
sad  th e  s o lu t io n  a llow ed  to  s ta n d  f o r  s e v e ra l  day s .  The gomay 
mass was o b ta in e d  which showed no s ig n  o f  c r y s t a l  fo rm a tio n  
bn  t l y i n g  w ith  v a r io u s  s o lv e n ts  l l lc e  m e th an o l, e th y la c e ta te # - : 
benzene e tc# '.
( i i )  4. lh a  s o lu t io n ' o f  Ct) hydrogen p h th a la te  o f : 4* ^ e th o x y *  
b en zo in  (0 .7 8 0  g .)  and cinchonidm e (0 .5 3 0  g .)  ' i n  'ace to n e  d id  
not. g ive' any c r y s t a l l i n e ' s a l t :a f t e r  a llo w in g  :th e ' s o lu t io n  8
to stand for several days and trying: with various'other solvents* 
{ n o  / A su sp en sio n  of  ( 5 ) 4 f^iiethoxybenE0in hydrogen , 
phthalate (0.780 g.) and s try c h n in e  (0 .7 9 0  g.) in a c e to n e  
was h e a te d  with a few drops of ch lo ro fo rm  and th e  clear 
solution, allowed .to stand for several drys, when strychnine 
separated# m.p. 288® ~ 291® alone and when mimed w ith  an ' 
a u t c tic. specimen o f  s try ch n in e# .
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( iv )  At to  p i s  to ob ta in  c r y s t a l l in e  topuaioa# eiooiicmine#
c^iininc’aad morpLiiM salts of ths i t )  4* *m tfeoxyfeeoso in 
hylrogoh x i th iloto us- denerihod ahoim also proved to. be 
f r u i t l e s s #  1
EsgpggRt.i
p-mcthosy “ oC-bi'OBio’oeaas'l phenyl ketone (30*5 g.)
was d is s o lv e d  in  150 e*e* wn: 1 1 nu ta  e tliu a o l and sodium 
(7*0 g* th r e e  e g a lv a le n te )  th s  a l v e i  In  absolute e th a n o l 
(150 e#o#) a" c to  i t *  7no e o la t io n  was a llow ed  to  s ta n d
omido was ea rn  l a t e l y  p ro e iru u  to  .* (about- h a l f  
an  h o u r )* i t  was a c i d i f i e d  w ith  d i l a t e  byasKsehlorio a c id  
r 5^  v © ye llo w  o i l  s e p a ra te d  which grcdocX ly s o l id i f i e d *  I n i  a 
s o l i d  m a te r ia l  was sep a ra ted #  washed w ith  w ater#  d r ie d  and 
c r y s t a l l i s e d  x-ffcea e th a n o l  whoa 4* Mae t to i^ r t s a c o in  e th y l  .e th e r  
s e p a ra te  cl i n  p rim rm iie  n 'M ies# ia#p« 72®* 73®* T ie M i 
cip*2 g*. (9p*3/';i} ■ rounds c# 7 r# p | Is# 6*63# ®17I1$0®5 r c  q ilrc-s 
Of 75 .51  H# €*7,^ ;
IL  0 £ O l= E S ta 2 * .1 1C 31” S lL ln .tg fa^ae U iprybensoi ni -
Zi'-sothoz^bsimln (6 .0  g.) was Heated with pyridira 
(2 .0  c . e . )  and trietbplsrdtrse ( 2 .5  c .c .)  oa a atec.l.-ith for 
45 raimtea end then treated with d ilate bparocfaloile acid.
The p r e c ip ita te d  raass raa ccp.aoat©a» T»:&ca w ith  r a te r  m&
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th e n  r e c r y s t a l l i s e d  from  e th a n o l wheh 4-*nethoxybenzoin 
s e p a ra te d  in  f in e  n e e d le s , m .p . 10 8 °- 109°.
NOTE: I t  was found th a t  A’-m athoxybeiizoin rem ains unchanged
when th e  h e a tin g  p e r io d  i s  l im ite d  to  f iv e  m in u te s .
F orm ation  o f  4-m ethoxybensoin  hydrogen p h th a la te  from 
. . - ■ ‘ 4 t "gietho3cy,bengoin:*»
A m ix tu re  o f  4 f -m etho:xybensain (6*0 g . ) , p y r id in e  
(2*0 c . e . )  and t r i e thylamine (2 .5  c . c . )  was h e a te d  on a 
s team bath  f o r  45 m inu tes and the resu lting .gum m y mass t r i t u r a t e d  
w ith  an eq u a l volume o f  a c e to n e . The s o lu t io n  was t r e a te d  
w ith  d i lu t e  h y d ro c h lo r ic  a c id  when (5) A -m ethoxybanzoin 
hydrogen p h th a la te  se p a ra te d  i n  a  s e m i-s o lid  c o n d it io n .
The se m i-so lid  mans was s e p a ra te d , w ashed w ith  w a te r , d is s o lv e d  
in  m ethylene -ch loride;' th e  s o lu t io n  was d r ie d  o ver anhydrous 
ca lc ium  c h lo r id e  and then  on adding pe tro leu m  ( t )  
4-methoxybenzoin hydrogen p h th a la te  s e p a ra te d  in  sm all n e e d le s ,  
m.p* 157° -  1 5 8 °. When t h i s  was m ixed w ith  an  a u th e n tic  
specim en o f  A-m athoxybenzoin hydrogen p h th a la t e ,  th e  r e s u l t i n g  
m ix tu re  had m .p . 157°- 158°.
Non-formation of sulphone from 4y-methoxybenzQins»»
( i )  Equim olecular p ro p o r t io n s  o f A, -® ethoxybenzoin  and 
sodium p - to lu e n e -  su lp h in ate  we re. d is so lv e d  in  4C$ form ic
n t ;  x " J .e i a f to a  10 n l r x tc a  h*-
Boyji i io<l in  X u e c  m e rle s# . m * p #  0 #  * *  i t 9  & l ~ n 3  o x t  u x r a  
tl::-ni c i t i  in  c o tO c o ile  ^pooiacn*
(11) I ^in^X cculus* ro x p u o il ..13 e f  l ^ ^ f c a i^ tw r s n a i r i
s a l  c x . i l : , i i .  5 - t o J  u g n e  a . i l r i  t r x t c  y u s c  a i s o o l w d  in  gimi&X 
cw„lc m i d cmd too sxlutlxi etlloxca t j  ctoxl fox* 1- C 
5V* t : \ l  Cio v'UXo v ; ;o  f i Z V x o ^  x^J  c 1 O IL  r ox
dxlcc* ?to {59° *» f1$). eoOTx^osisst with tOot of
41 ♦extixxctxao1in# o:/xi txio troi r l z n i  olits oa out, or*tic
oxxoLxra of 4f^oit!x^Oonc^ia fe*P* ttia
resultlac slniuro loot ro*p* 909 *» t l 9*
>. cn o f J p iy e lg ln ? -
i t a r t i a a  from  tert*» t3aty i s f  l f p iv a lo in  was p re p a re d
hy th e  f o l lo w in g  s iep e* ~
(1) £-?r;---g t.1 ^  ■fcCjtgrt-tetgl. c &n. Ag?j-
" A irls .tu ro  c* t  , t - l u t y l  0IO0110I  (?% &** 1 laole) was 
ah c fe a  w ith  e e n e o s to a te d  h f  r e c h lo r ie  a c id  {275 &•£•}# 3 m olea) 
i n  a  c c p a ra to ry  fu n n e l gw: a llo w ed  to  s t a ^ l  fop  1S**20 la lm te e *  
f  c *>„.cr 'la y e r  yjai then  drawn o ff*  waalied s a e e a a s lim ly  w ith  
gfS 'a a d iu s  M c a rb o n a te  'e o la t io n  and w a te r  t i l l  n e u t r a l  t o  l l t a ia s  
p a p e r* 0? c l ^ I  t* c i  u 1 Xgr wlilx anii; I r e a s  ca lc iu m  c h lo r id e  
(1 0  S*l x 1 t h e -* to  in fe r re d  to  a  d i s t i l l a t i o n .  f le s h y  S jq 
f r a c t io n  d i s t i l l i n g  a t  h3*S°“' i f  ^  was c o l le c te d *
Y ie ld ». 75*5 g* (C i, )♦  .,.
( i i )  ' Z 2 e z 3 i2 i ls a -£ .£ jJ L  I M - i s iS i r :
' l a  0 2~ l~ t ta e o  nocked f l a s h  l i t  te d  w ith  a  mpoarg 
s e a le d is e a h a a ic s l .  e t ip p e r#  a  250 w 1 a t o r y .fu n n e l and m  
e f f i c i e n t  voflxix co n d en ser was p la c e d  61 g*{2#5 atom s) o f  
. a ^ c s t a r i  tu rn in g s#  fan  *aa#io3iuia was covered  w ith  200 e*c# 
o f  mzh&dmtm e t h e r » Ahout 5 o#c# o f  to r t*  fcu ty leh lo rodo  
s ill a c r y s t a l  o f  iodiw* ^ re  added to  i n i t i a t e  th o  re a c tio n *
«* 1 41 *»
S t i r r i n g  was begun end m s o lu t io n  o f  22? g# {2*5 m oles) o f  
t e r t  .b u ty l  c h lo r id e  in  1000 c .c .  o f  anhydrous e th e r  was 
■ dropped s lo w ly  o n -th e  magnesium ta m in g s  d u r in g  8 to  9 h o a r s .
The r e a c t io n  m ix tu re  was co o led  in  an ic e  aad  s a l t  
m ix tu ro  and th e n  g ra d u a lly  and c a u t io u s ly  added to  excess o f  
s o l i d .ca rbon  d io x id e*  Whoa th e  unused d ry  ic e  had evapora ted*  
o rd in a ry  I c e  and 25$ .h y d ro c h lo r ic  ac id , were added to  l i b e r a t e  
p z v a l ie  ©eld and to  d is s o lv e  b a s ic  magnesium s a l t s  th e  e th e r  
la y e r  was sep ara ted *  w ashed w ith  w a te r f d r ie d  o v e r anhydrous 
ca lc ium  ch IcrrM e* f r a c t i o n a l l y  d i s t i l l e d ,  and the f ra c tio n '.:  
b o i l in g  a t  164^M'65° c o l le c te d  and allow ed to  c o o l when 
p iv a l i e  a c id  {m.p*-.340-3 5 0) s o l id i f i e d *  f i e l d :  143 g « (5 6 $ »
( l i i )  1 P re p a ra t io n  o f e th y l  p iv sla te s* *  '■'••- v-o v  :: ■:
■ A m ix tu re  o f  p iv a l i e  a c id  (102 g . t 1 Mole) sad  
a b s o lu te  e th y l  a lc o h o l (138 g .*  3 m oles)-w as h ea ted  with....: 
m e th y len e ' c h lo r id e  (3 0 0 : c . c . ) ' snd c o n c e n tra te d  s u lp h u r ic  
a c id  (4*0 c . c . )  • u nder r e f lu x  f o r  16 hours* The s o lu t io n  o f  
e th y l  p iv a la t e  in  m ethylene c h lo r id e  was s e p a ra te d 9 washed 
s u c c e s s iv e ly  w ith  w ate r* 5$ sodium b ic a rb o n a te  so lu tio n *  -a 
w ater*  d r ie d  over anhydrous ca lc ium  c h lo r id e  and f r a c t i o n a l l y  
d i s t i l l e d  t o  o b ta in  e th y lp iv a la te  (B*F. 1 1 ^  ■/ v 
f i e l d :  124 g* (95*4#) V y  ■
«■* ■ i  41 ■***
:.,:•/ ©0c2iiasi { _.£> g#*:.1, g r s n 'a t e a j ;  m d  -...:,
JSgrXem {50 e»cu) tiKsm pX&eed ia  a 1 #  l i t r e  three txnfced flash, 
fitted''with.- su •efxieic^t i^f2.us ^nciOTad'rt:'e''r^cgwjiccd 
s t t i m r  m u ' f c s s e l f  the m & im A 'v m 'i im ’t f f  powdered 
Is ; wt t f ;  h, . fh  n  h i !  t: * c h u i r lV i" r e  t: n  e l hr* in:; 
vll^em sly  as'the su ltea  aeditsa cooled*" ilia deoled. xylei^:'
; n* :%> at** 1 a 1 r   ^ in  bl , ihu,* v u ln  I 11th h f  <i . sn 
A h cit JCC e*v;. o f  c ry  cV» i? te n  sheet!*
' flist 'aMeircia ia s  restoetM  eocl e th y l p tv s la te  ($3 I*# ■
{‘ u .,lej in  dry e t lm  (177 cue*) ten elded drepTheo* ;h l:a lt:g  
was © eaitm ect u n t i l  t f n a a  m si on Ix b h tie r  e m o tio n  m&t ' :
p xeetlea llf' m M ' ' tM  m & itm  in to  ^  m lm sS tm m
yoXIvttaiv eaiicl*"'";:' "  :e  a. ■■■■ -^ e — .
' , f t o l e a c t i e e  flsais. ime tliea earrciuiided lay m  iee^ tetii 
tr*l a ,« 1. X * 1  a m  s , n m e  1 x3n - to m i l  - 
Ctd r«* 18 a*r*5 in  : ,  Ic r { H i  e*c*) ten a h en  a lc h y  u l V i  
vljhuaa a h ilr \>  tin  aUiuvr ecu t a n  io. uvel m  the 
f i n  h u e  a l la s o l  I , H h  in  t u  i n - l u t e  t t i t  V : *• H e r  
l a f e f .e f  l:^lmtednadiaa.;aalpt}at®un5 eelldH led* The e 
citlm nai. .soMiloit I f  pivaielH /fise then ecpsiniteip m asad with  
i e d t e ,  eaflnaab®  a o l a t i e s f. 'd i t a !  w a r . ;a.el^drome p & tm M m  '"'" v;" ;
ta ll:: ISO d*d*) a M ' i i | f i t " "
-  143 -
p e tro leu m  (25  c .c * )  edged wfaea p iv a lo in  s e p a ra te d  In  c l u s t e r s
o f  sm all n e e d le s , m .p . S o 0  -  8 1 ° ;  y ie ld s  34*0 g . (3 9 .5 /0 *
P re p a ra tio n  o f  (^ ) P iv a lo lr t h n ro ssn . ty&t'fcn
A • h o t s o lu t io n  o f  ph t h e l lo  a n h y d rid e . ( 1 4 .8 ) , in  jP$jT &* i  **i5- nO 
(B#0 0»e#) tol» a llo w ed  to  co o l sa d  then  piY&Xoin (1 7 .2  g .)  : 
and  tr le th y la m ln e  (1 0 .0  c . c . )  were added urim th e  m ix tu re  , 
h e a te d  fo r  3  m inu tes on a  s te am b a th . The r e s u l t in g  gumo^r mass 
was t r i t u r a t e d  w ith  m  e q u a l;. volume o f  .a c e to n e , and a c id i f i e d  
w ith  co ld  .d i lu te  h y d ro c h lo r ic  a c id  f o l io  wed: by a d d i t io n  o f  
w a te r when i t )  --p lira lo ln  hydrogen p h th a la te  was p r e c ip i ta te d *
I t  was sep a ra te d *  washed w ith  w ater*  d r ie d  a n d  re  c r y s t a l  U s e d  
from m eth y len e , oh lorid® ' ana p e tro leu m  when {£) p iv a lo in  
hydrogen p h i H l a t e  s e p a ra te d  in  rhom bic c ry s ta ls *  m .p . 130° «* .
131 ; f ie ld s . 3 0 .2. g .  • ( ?4 .4 f0  f
Ob rapid t i t r a t i o n *  u s in g  p h e n o lp h th a le in as in d ic a to r  
0 .3 2 6  g .  :o f  th e  { t )  p iv a lo in  .hydrogen p h th a la te *  re q u ire d  
10 .0  e . e . . o f  0 .102  1* IlaOil f o r  n e u t r a l i s a t io n *  i zaoa U0 319*6. 
c i# 2 4 ® 5  re  q u ire s  M *: 3 2 0 .0 .
A ttem pts to  p re p a re  d ta s te re o is o m e r ie  a lh a lo id a l  s a l t s  o f
lo in  hydrogen p i:tcc la  t e t —■ ____; t r r n m itftr ii rS --;w  *--rr■ *‘t - fTnr- Tf 'r,~',iir‘nilN ,i,n--ri>inTmi'rfy-‘ —  -—r--  —  "I’Hli ' I'm...•»' ' ir r v - i i'iil'ir*,'“frTWffftf-'
(i) A s o lu t io n  o f  (*j P iv a lo in  hydrogen p h th a la te  (O.filiO g .)  
end m in id in ©  (0  .648 g .)  in  ace to n e  d id  no t g iv e  any c r y s ta l l in e
s a l t  even a f t e r .  a llo w in g  tho s o lu t io n  to s ta n d  f o r  s e v e ra l  
end l>r trituration 'wit& various solvents# \ ■ - /
(11).. i t r y o lm ts o  (0*750 g:*) , who b o a ted -w ith  jnetbanol ( 2 0 .n#c*}
- • • v ■ . ■ '■ - ' . .
m d q iolotioo of {*} pi'TBloln 14Cxogcn pbtbalaio (0#Q|.0 g*} 
in  r e s to r e  nd-rci to  i t *  t a r e  onfod i  p a r i t i e s  wore inwove d '
f l i t : s l i o n  mrj tho f i l t r e i o  n l lo v c i  to  s ta n d  f o r  co v e rs1 dco/s# 
flie icc*c:ato (strg^nlne (t) Id) c po-.atol * £*  ^ 15 Save; tills 
vms f i l t e r e d #  d ried #  imelxed w ith  sm a ll p o r t io n s  o f  aoo tona sM  
d ^cc .-p cse l v , i t l  J  l a to  l i l i ^ c a l w j . a c i d  ' s. ( J )  p lv a lo ia  
t.g Turn gen g f t t n j  i s  p i* o c ip ita tcd #  ISO0* ~  i j to -  alone- to d  ' 
rh sn  aim ed w it I; c:i tu fc 'm a iie  ~^ Xe o f  (* ) p iv a lq in  lgero ,„ca
pht  h o is ts * . its© , f i l t r ~ t c # a f t e r  rem oving■ tli@ iaeoMLXc oalt»f
• . - -• •-
a ls o  r f'VO {*) p iv a lo in . hsrliOjv.a i'a tl ia la to  On. ddeos$06ifc ito  
w ith  u i l u t o  t-^ d ro e lilo rio  csifi*
( i l l )  Attempts to o b ta in  crprtaXliao b ru c in e#  cpinlao# 
eioeXordxe* cincbonidino# rod morphine* colts o f  pivaloin 
fcyrvofcn pl.ilxl&te also proved to ha unsoscaBSfal*
C o h e r e e th e r  ml m cd to  s ta n d  ever £ aa
calcium chloride for a  dry* d i s t i l l e d  on a  water tefch end 
fraction* to«p# *L° ■— 3C°* co llected  and freshly cli-am sodium 
w ire  introduced i s  i t *
S Z u L JJz  Cor.: ri-cUl 99, > e th a n o l w&o used for the do* -* im tioa 
of the rotatory poorer o t  a l l  the samples of hydrogen phtheletee  
sad. o f  esfbinola* Commercial 95; * ethanol was us ad as a reagent 
for synthetic work#
m m i m m U J X r  - - - - t e d  o v e r calcium  c h lo rid e *  d i s t i l l e d  ' 
s a l  v7 o f r a c t io n #  b#p# 1*6 «*» Ii7° c o l le c te d *  •
I lH i mi«» Was dried over m adrons copper sulphate' and the
f r a c t io n *  b .p* 65° c o l l e c t e d * : 
m U m x  d ried , over calcium- ch lo r id e  am th e  fraction# . 
fo#P* 5CP c o lla c to d f ..
i m i ' l s  * -3 dried ever calcium chloride* d is t ille d  a;d the 
fraction* b*p* Co -  81° collected end freshly drawn sodium 
wire. Introduced in it#
c * v r . d  toaX ar ch lo ro fo rm  was used  f o r  o p t ic a l  observations*
PTRloTids.** s  refXtuoed w ith  p o ta s s i i ia  hydroside*  d i s t i l l e d  1WWiWt.'; (w’unwM'r^>Biry^.'rtWM«aWB- %f ■ w
and the fraction* b*p* 117 ~ 118$ collected a r i stored over 
p o ta ss iu m  hydroxide pellets*
TPJ 'W-vp* i d  H r  ®sa k ep t o v er p o ta ss iu m  h ydrox ide  p e l le t s #
prr^rpfm, £ i c i a l  d lsx a u  (25$  o*c*) c o n c e n tra te d  h y l r s a J o r l a  
acid f4 e#e*} c v.ter'(2& c*c*} was reflu-xd for 10 hours
whilst a.slow circma of sitrogca. was .tabbied through th© 
solution to icmovc the aeetaidoiywo* . fha cold solution was ■" 
treated with potassium''hydroxide pellets with siiaking until 
o  mtmin  u a d i  c o o k e d *  a n d  the  a q u e o u s  l a y e r  w a s  r u n  o f f f  
most of the zeoldaal water was rso lay tx oping the dieixm 
over fre ah pokes slum Zcrdroxldo pellets ■ for d4 hours# i t  \ as 
then rsfluxcd ever excess of xodtaa until the reaction cerred . 
an! the sod l u s t ,  resml; el t r - i g i  t  { §  hours)*.' I t  was then d is t il le d  
from sodium ssd the fiwutim, b*p* 101# collected and stored 
out of ecmt&ct with air* : . "■ ■; :. / ; ,
|g:i£M:RRlRCfi5i.^  j washed wit a 93 sodium- bicarbonate solution* 
water* dried ewer calcium cllori}e# d istilled #  crna the fraction  
fc*p# 178 -  130° collect ad* . -: , , ,
ZJ.l;im i3XLlz fnrifled  m  above and,-the fraction# b*p* 134 «*
' IS-S^td m>$ - collected* ■
r  ",g vTt >t :js L J C 4 lr  doled oiei? eslclism afriort :e* 
fractionated and the m* c«u  ^ tap* 40 ~ :&i$ collected#
-  1lv? «.
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IV*W f
tc,ctoai* (tea .C blE J.P fcys,, 16Sj3, l 3 j  J2fc» '
C.vO0S (CsKpt.reod} 1C66, , 0 ,  843| -:i .1067. 11-3.387)
s Eaff. (£tir. 1901* J t  13S2). '
Cj Sn x l s s l e s s & i  {B crj 1 3 .0 , ^ 1 ,  3035}»
lostcas* Ceoept. r e n l;  13-57, M * *022} 1653, M #  6 l5#
- 1860, J l ,  oyO).
1c :-ol ronl; 1u73, M* 312} 1681, £ 2 ,  532).
ia a ic s o n  an ! Turnes* ( £ . 0 . 3 . ,  1 , ,,2* 611}*
E-.-nsorsoa o.'iO iiilo Ij q» 19_1* 1M « 5H?|J.C.S,1939»
1 .
P re la g  ana Viclaa& (iitely.C ftim .A etaj 1944-, J 2 ,  1 1 2 7 ).
P leu ra  cat K-cyon ( f f .c .s . ,  1 o?, 21# 2058).
D -r rc r  ea  i t l l e e n  ( J .O .3 . ,  m _C , 2 4 8 3 ).
BcSssEle isnd Wren ( J .O .3 .*  IfO S, 22# s °9>«
Wren { J .C .3 . ,  1909, '95, 15S3).
Corrals! 1340# 218),
l a l f a *  Dotig t y ,  Ksayoa sa-3 P o p le t t  ( J .C .S . ,  1942, 6 0 2 ). 
**.2,31 i  (<i*0..3*, 13“s-5 , 13) •
Balfe, Kenyon. Thala («*S.S., 1951, 286), 
m i l s ,  r.:;iyon a m  P h i l l i p s  ( j . e . s , ,  1936, 5 7 6 ),
Day and lo g iM . (T ra n s . fa ra d a y  s s c j  1941, JZ» 6 6 6 ). 
' 0 1 5  g ( -J 1912, M t '2 9 9 7 ),
le n y o a  £®3. Ssollgj?o-tra ( J .O .S . ,  1925. 1ST.  1169), 
Cos&rejr, uzjlzoa cn,a Ja-jaM  ( J .0 .3 .  # 1937* 1203), 
I 're r^G t /a .u tl '.ia .C F p a a se )*  1363, 10 , 1 4 7 ).
{J.0,3,, 1932, 7-jT'),
I - I  r. sad  Q a r-Io  (J .A .Q .G .* 1 9 -0 , £2* 1170).
P o lacy l 3 d  e r r ’-© ( 2 r r . ‘3# F arad ay  S o s . ,  1934* 30*504). 
; i - i £ ^  , A , , , ly^U, 77, ./ ,* ) *
Ee 3370a ,  P a tr ld c o  a a J  P h i l l i p s  { J .0 ,8 .*  1936* 8 5 ) .
Lapwortli ( J .C .S . , 1903, 82,395} 1904* 85 , 1206)
Buck and M e ( J .A .C .8 , ,  1931, £ 2 ,  2350* 2784.)
B .C . Fason  e t  s i .  ( J .A .C .S . ,  1935* £ 2 , 1803} 1936, 58 ,
1295; 1939, 61 , 4 1 2 ).
K ensie e t  a l .  {, J  .C .S . ,  1908 , 22* 309J1928,64.6j1934.»
*412 .
Je n k in s  e t  a l.{ J» A .c .3 ,1 9 3 0 *  £2,44-95, 5138)
Goratoers a m  B aeibraana(j.A .C ,S ,, 1928, £ 0 ,  2762) 
la c k  and M e (ff.A .C .S . * 1932, £ ’(, 3 0 1 2 ).
Je n ld n s  (J#A* C#$f # 1934* 682, 1137* 1933# 5 5  3048)
Ward (tf.C.JSu 1929# 1541} '■
McEeusle ana ICelman {<?,G,S#f 1934# 412)
